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GAS VS. STEAM FOR MARINE MOTIVE POWER. 


By Captain A. Bb. WILtITs, U. S. Navy. 


The tremendous strides made in recent years in the development 
and application of the gas engine and producer to power plants 
on shore, both in this country and abroad, and the recognition of 
the actual economies in cost of operation and in heat transforma- 
tion resulting from the use of such an installation in place of the 
usual steam plant, incites a present close inquiry into the possi- 
bilities possessed by the former for meeting, in its present stage, 
or even in a modified form, all the requirements of the power 
plant of a battle-ship. 

There is a popular notion, born of enthusiasm in the realm of 
the gasoline motor, that the smokeless, stackless, ocean “ steamer ” 
is soon to be realized on the other side, and that we are very far 
behind other nations in progressiveness along these. lines; but 
while it is very true that our government has not made systematic 
study of the problems surrounding the adoption of the internal 
combustion motor to high powers afloat, nor expended funds in 
serious experiments thereon; nevertheless, there has been no lack 
of interest in such results as has been from time to time made 
public by those who have taken active steps towards ascertaining 
“ what there is in it.” 
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From the very beginning of the use of the gasoline motor ss 
small craft we have as fully recognized the difficulties and objec. 
tions connected with the radical change from steam. as we have 
the advantages. <A safe rule in mechanical engineering jg to 
always look first for the objections and errors in new designs be- 
fore enthusing over their merits, but as, usually, it is the success. 
ful performances alone that are given out to the reading public, 
the popular view is generally ultra-optimistic and valueless as 
predicatory judgment. The novelty in mechanics is always attrac. 
tive to the layman, who is, of course, unable to see more than the 
obvious ; but what is characterized as non-progressiveness on the 
government’s part is often a delay due to the knowledge of serioys 
barriers to continuously successful and economical operation of 
new devices. 

In the gas-engine plant ashore we have at least sufficient demon- 
stration of efficiency and points of superiority over the steam en- 
gine outfit as to excite reasonable curiosity as to why it should 
not equally apply to ships; and the actual installation, of two or 
three years ago, of a suction-gas outfit in the yacht Emil Capitaine 


and its successful operation in the Solent, together with the more 
recent installation of a 500 B. H. P. plant of somewhat similar de- 
sign in the little English gunboat Rattler, by William Beardmore 
& Co., Dalmuir (part owners of the Capitaine patents), have 
proven that, with anthracite coal, the scheme is in a measure suc- 
cessful for small powers. These are the only real steps thus far 
taken towards bringing the two systems into a shape for fair and 


careful comparison, although they do not yet so bring them. 


STATUS OF THE MARINE INTERNAL ComMpusTION MorTor. 
Before presenting the obstacles in the way of the adoption of the 
gas engine and producer as a substitute for the steam outfit let us 
take a brief glance at the status of the marine internal combustion 
engine itself, using other fuels as well as gas, so as to eliminate 
whatever “ impossible ’’ features there may be, in the considera- 
tion of future installations of large powers 


MARINE GASOLINE Morors. 
The all-familiar “ motor boat” engine using explosive fuel 
mixtures, has undoubtedly come to stay. In low powers, with 


gasoline, it has demonstrated its desirability beyond question both 
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as an auxiliary power to sailing craft and as a drive for pleasure 
boats, tenders and dories. A moderate degree of care in storage 
of the gasoline and in preserving the integrity of pipes and fittings 
appears to relieve the situation of the dangers usually associated 
with that fuel, while the wide distribution of the supply of gaso- 
line throughout the world renders it as easy to obtain as coal, so 
long as the demand remains within comparatively moderate limits. 

The great mass of thi small-power motors are of the 2-cycle 
type, cheap in construction, expensive in fuel consumption per B. 
H. P., but inexpensive as a total daily cost for the comforts and 
advantages obtained. As these motors advance in size or power 
the questions of cost and total fuel consumption, as well as ot 
motor weight, assume serious proportions. The simple expansion 
of the 1-cylinder 2-cycle design which answers well for a 2 B. 
H. P. would not only bring in a too B. H. P. motor an unusuall) 
clumsy and heavy cylinder and crank shaft but also necessitate an 
almost inadmissible fly-wheel to effect its operation. Besides this 
the cost in fuel would be excessive over that of a 4-cycle multi- 
cylinder motor. Hence it follows that the growth of the gasoline 
motor has been in the multi-cylinder and 4-cycle direction, in- 
volving the use of both inlet and exhaust valves, mechanically 
operated, and a system of proper distribution and control of the 
ignition of the mixture in the several cylinders ; this also demand- 
ing more care in maintaining proper adjustment of the car 
burettor and the equal supply of the mixture to the various cyl- 
inders without * robbing.” 

The weight question has been ably handled in this country by 
the use of high grade steel in open frame-work, shafting, etc., and 
aluminum compounds for base castings where great stress was not 
imposed, until a 6-cylinder 500 B. H. P. motor outfit (double 
acting type) can be built weighing not more than 15,000 Ibs. or 
30 Ibs. per B. H. P. for a speed of not less than 300 R. P. M. 

Several departments of the government have experimented 
with gasoline motors, purchasing a large number of the smaller 
sizes for use in tenders, yawls and barges, and the Navy Depart- 
ment has extended these tests to the design and manufacture of 
certain small motors and to the purchase and installation of several 
up to 300 B. H. P. for yard craft or ferry launches, while the sub- 
marines, built or building, have gasoline motors from 160 to 500 


B.H. P. units. All this experience, however, has not encouraged 
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great advance in power in the general use of gasoline instead of 
steam, except for special service where steam cannot be used, }j 
has rather indicated a limit of about 50 B. H. P. as advisable: for 
while the use of the lower powers has been eminently satisfactory 
and their superiority over small steam plants distinctly obvious, 
troubles and disadvantages show up in using the big motors for 
this fuel, and particularly when of light construction. 

Primarily when the power is increased there are added diff. 
culties in the way of starting. The usual hand “ cranking” of 
small motor becomes an arduous task in a 75 B.H. P. size and 
from this upwards, for these operations, compressed air with the 
additional complications involved, is quite necessary. Troubles 
also increase through lack of intelligent handling and the fact is 
too often overlooked that an ordinary first-class fireman or water- 
tender, well qualified to handle the steam plant of a cutter, cannot, 
simply by reason of such skill, successfully operate a 75 B.H. P. 
gasoline engine. There are numberless little causes for the balk- 
ing of such machines, and a thorough comprehension of the theory 
upon which the motor operates, the system of wiring and ignition, 
and the mechanical peculiarities of the special type in hand will 
alone avail to preserve efficiency and to avoid a general “ snap 
shot ” condemnation of the entire apparatus. 

Again, when we come to the larger sizes, the actual total daily 
consumption of gasoline makes the rather wholesale handling of 
it necessary and exhibits very plainly the excessive costs of fuel. 
For instance the 300 B. H. P. motor will consume about 40 gal- 
lons an hour, and if run at an average of three hours a day would 
require more than two barrels of gasoline. The price, of course, 
varies at different points, but we can estimate this at approxi- 
mately $15.00 a day, while a steam plant capable of giving the 
same service, could be operated on about a ton of coal (stand-by 
losses and all) at a cost of not more than $3.00. 

Furthermore it was found that these larger motors in a confined 
engine room were excessively hot and noisy, even to a distressing 
degree. The noises from valve gear and exhaust are surmount- 
able troubles, but as found in the examples tried were immoderate. 
There is lacking in such comparatively slow-running motors that 
continuity of exhaust which accompanies the use of the automo- 
bile motor of high R. P. M.; and muffiing in an effective manner 
is not as simple. Reversing can be done by clutch so as to keep 
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the motor constantly running in one direction, as is done in smaller 
sizes, but this is far from perfect and cannot be considered advisa- 
ble, even with hydraulic type of clutch, so that compressed air is 
also quite necessar) for this duty and reversing gear, in valve 
cams and shafts, must be installed. A hand-operated reversing 
propeller was ver) satisfactorily tested out at Norfolk and appears 
to be far preferable to an) cluch for the smaller powers, but would 
probably be impracticable for 300 B. H. P. size. 

In spite of these objections. however, the gasoline motor may be 
said now to be a mechanical success up to 500 B. H. P. units of 
s- or 6-cylinders. ‘This is a cylinder rating of 80 to 100 B. H. P. 
as a present limit and of course implies the possibility of adding 
more cylinders of same size, when other conditions permit. Im 
provements in details are matters in hand by builders awaiting 
only the incentive of a demand for these high powers sufficient 
to warrant the cost of initial work and the necessary large scale 
experiments. 

The fuel question, however, rises up as a real barrier against 
extension. Not only is the actual cost great and excessive, but 
the wholesale handling of gasoline brings its added dangers and 
objections. The cost will rise still further with increased demand, 
and an unlimited supply could not be relied upon at all parts of the 
world or even in our own country. The fluid and volatile nature 
of this fuel renders it unstable in the full sense of the word, while 
the implacable intensity of its burning, should it catch afire, pre- 
sents a real danger far more realizable in such bulk and on such 
large craft, than it either is or is imagined, in the small boats. 


ELIMINATION OF FUELS. 

From the above it can be seen that the temptation that was held 
out to us by the first consideration of the many advantages to be 
gained in adopting the gasoline motor for our torpedo craft and 
at one stroke getting rid of our steam-boilers, smoke-stacks and 
smoke nuisance ; increasing the steaming radius and reducing the 
number of men needed for engine force, as well as the arduous- 
ness of their work; was not strengthened by our experience, not 
by full consideration of the fuel question. Indeed it is evident that 
gasoline must be eliminated as a possible future fuel except for 
small craft. The heavier oils must also come under the same ban, 
for while these oils are safer to carry, their use in the internal 
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combustion engine is more difficult and involved, and the limit of 
visible supply as well as certain increase in price with increased 
demand, keeps them out of the category of universally available 
and economical fuels. These heavy oils have, however, a most jm. 
portant part to play in supplying marine motive power for special 
craft—in generating steam—but not for general use even in that 
manner. True it has been considered quite safe to build a few war 
craft fitted only for burning oil in the steam-boiler furnaces, byt 
this line of procedure has already been realized as having distinct 
limits and it is not probable that hereafter, either here or abroad, 
many oil-fuel installations will be made without retaining the fea- 
tures of ready alternation with coal. 

Alcohol is the last liquid fuel to consider for internal combys- 
tion engines, and its possibilities are certainly far greater than 
those of other liquid fuels, as well as of its own probabilities, 
This fuel is superior to gasoline in so many particulars as to make 
it, with proper cheapening, quite certain of universal use where 
gasoline now holds sway. In spite of its lower thermal value it 
has been shown, in motors specially designed for its use, to give 
almost equal 6b. H. P. output (pound for pound) as gasoline. It 
is susceptible of much higher compression than is the latter, with- 
out danger of pre-ignition, it diffuses more readily in forming a 
uniform mixture with the air charge, and it has a far wider range 
of “ proportions” of mixture, over which it can be exploded. 
Also it has the great advantage of being readily extinguished 
when free burning, by application of water, a difference from 
gasoline akin to the difference between safety and danger. A 
slight pre-heating is necessary when starting from “ cold ” condi- 
tions, but all mechanical difficulties connected with its use have 
been overcome. To fully realize the highest economy the motor 
for alcohol must be specially designed in order to secure the higher 
compression with proper volume. It is not sufficient to simply 
raise the pistons of the gasoline motor to reduce clearances. In 
very small motors, should alcohol succeed gasoline, this would no 
doubt be done, but otherwise the alcohol motor would have to re- 
place present installations of the other type. Gas engines, how- 
ever, are built for the higher compressions and there was such 
real cause for concern and alarm on the part of the gas-power it- 
terests as to create their earnest antagonism to the cheapening 


and extensive production of alcohol. With a sort of international 
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encouragement of such production it would seem possible for this 
fuel to some day reach the position of an economical standard 
throughout the civilized world, but for the present generation at 
least, and in view of the still unlimited and widely distributed 
supply of bituminous coal, we are forced to view the latter as the 
only one possible to consider as future fuel for general marine 


purposes, universally available and economical. 


THE CoAL-POWER PROBLEM. 

The present method of using coal for obtaining motive power in 
the form of steam, utilizes in useful work, or as near to it as we 
can come in brake horse-power, only between 1o and II per cent 
of the heat value of the fuel, under the best circumstances in ma- 
rine turbine machinery, and even less than that with reciprocating 
engines. Improvements in the latter type embodying multiple 
expansion, use of higher pressures, superheating the steam, de 
creasing clearances, and reducing engine friction by adopting 
vertical cylinders, has made it possible with careful firing to obtain 
our power at a cost considerably below 2 Ibs. of coal per I. H. P. 
against from 4 to 6 Ibs. per I. H. P. demanded by the simple 
machinery of thirty or forty years ago. 

As an illustration of the present economy we will take the trial 
data of the \Vew Hampshire, as published in the Journal of the 
American Society of Naval Engineers of May, 1908, whereby it 
is shown that a total of 17,267 I. H. P. was obtained on a coal con- 
sumption of 29,932 Ibs. per hour. As we find it quite impractica- 
ble to satisfactorily “ indicate the power of the gas engine in the 
cylinders, as we have always done in the case of the reciprocating 
steam engine, we must depend upon methods for securing the act- 
ual power delivered to the shaft, or the brake horse-power—and 
for comparison of the two types as well as with turbines this will 
be used. The New Hampshire's brake horse-power will approxi- 
mate then 15,100, and the coal cost is therefore about 1.98 Ibs. per 
B. H. P. 

The coal used was Pocahontas with a heat value of approxi- 
mately 14,800 B. T. U. and, assuming 2545 B. T. U. heat equiva- 
lent of a horse-power, we have represented in useful work on the 
shaft, 8.6 per cent of the potential of the fuel. This with the latest 
type of reciprocating engines at full power. 


With turbine engines, at full speed, the percentage of heat trans- 
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formed into useful work from the fuel is considerably greater, 
and in the case of the big Cunarder Lusitania we have publishes 
data showing as low a coal cost as 1.43 lbs. per B. H. P. per hour. 
Many engineers are, however, inclined to be somewhat skeptical 
as to the accuracy of the measures made of the powers of this yes. 
sel, but we do feel quite safe in assuming an economy rate of 16 
lbs. per B. H. P. for comparative purposes. This implies abou 
10.75 per cent of the heat value of the fuel converted into usefyl 
work; or 1.29 times the percentage of that so converted by the 
New Hampshire's machinery at full speeds. 
For our purpose of comparison with the gas engine, only the 
economies at full designed speed of the different types of engines 
need be used, especially as the gas engine does not suffer in com- 
paring the lower points of the curves of coal per B. H. P. hour, 
As we have ample data for stating that, with the gas engine and 
producer, using coal of equal calorific value as we do on our ships’ 
trials, we can secure a B. H. P. from one pound or even less of 
coal at full load, we find our percentage of heat utilized in useful 
work raising to 17.2 per cent and our full power radius practically 
double of that of the reciprocating engine and 1.6 times that of 
turbines. It is this element of economy therefore that primarily 
brings the producer-gas engine up for serious consideration, 


THe Gas ENGINE. 

While we have stated that the gasoline engine is actually a real 
factor only in units of comparatively low power, we cannot say 
that this applies to the gas engine on shore. 

The discovery of the utility of the weak gas from the blast fur- 
nace, as motive power in an internal combustion engine, was the 
incentive to build large gas engines and transfer into useful work 
a part of the enormous quantity of this gas previously absolutely 
wasted. Also in those regions where natural gas (the richest of 
all fuel gases) was found in abundance this encouragement equally 
existed, because the low fuel cost relieved the status of the inter- 
nal combustion engine of the draw-back due to the cost of gaso- 
line, or fuel oils. 

In proceeding to develop the larger engines, however, the first 
snag encountered is that due to the enormously increased volume 
of heat necessary to get rid of. As the cylinder diameters in- 
crease the volume of the gas used and the heat units developed 
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per stroke increase fat more rapidly than do the exposed surfaces 
through which a sufficient amount of the total heat at each ex- 
plosion must be transmitted and carried off by cooling jacket 
water, to keep down the temperature of metal and prevent pre- 
ignition of the following charge, as well as to permit proper 
lubrication. 

The temperature of explosion averages about 2300° F. and un- 
less rapid cooling is effected pre-ignition is inevitable and also 
piston and valve troubles in excessive friction, scoring, etc., which 
soon destroys the motor’s efficiency. 

The next trouble experienced is in the accommodation for 
necessary expansion of the parts under such rapid and excessive 
changes of temperature ; from 2300° F. at explosion to 1000° F 
at exhaust, and also for proper strength of the larger heads to sus- 
tain the great pressure. The ordinary pressures in the gas engine 
cylinders are enormous c mpared with steam, the compression 
pressure being as high as 180 (averaging 120) and the pressure 
at explosion being about 425 Ibs. per square inch, delivered as a 
blow. 

The consequence is that while successful horizontal gas engines 
are built for blast-furnace gas and natural gas, up to units of from 
four or five thousand B.H. P. in multi-cylinder form, and cy!- 
inder diameters rose in a few cases to as much as 52 inches, the 
weights become enormous, and immensely heavy fly-wheels of 
very large diameters are necessary for preserving uniform rota- 
tion. The question of balancing the engine, however, prevented 
any great increase in size of the vertical type, the weight of the 
moving parts in this type increasing the irregularity of the stresses 
in journals and requiring even greater sizes of pins and fly-wheels. 

The use of the double-acting principle and horizontal type of 
engine together with using two tandem cylinders on the same 
piston rod enabled the builders to simulate the steam engine in se- 
curing an impulse or power-stroke at each piston stroke, arranging 
the 4-cycle to properly alternate, and by making the pistons as well 
as stroke longer, a fairly good water-cooling of pistons, cvlinders. 
heads, valves and piston rods was effected. 

Nothing whatever in all this advance was in line with meeting 
narine requirements, nor did it show a particle of encouragement 
to those studying the marine problem. In a 600 B. H. P. Cockerill 
engine, single cylinder and single acting, 52 inches diameter and 
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56 inches stroke, and operating at go R. P. M., we find the total 
weight to be 279,400 Ibs. or over 465 Ibs. per B. H. P., against 6: 
to 70 lbs. for battleship engine-room weights. The fly-whee! 
alone weighs in this case 66,000 Ibs. This single 600 B. H, P. gas 
engine weighs more than the entire engine-room weights of a tur. 
bine destroyer of 10,000 B. H. P., i. e., 279,000 Ibs. against 259. 
000 Ibs. for the destroyers’ entire engine-room machinery, The 
double-acting Korting type of 550 B. H. P. weighs but 164,000 Ibs. 
or about 300 lbs. per b. H. P. and this appears to be about the 
average low limit for the shore type of gas engines, even ip 
smaller sizes; so that in designing for marine work we cannot ad- 
vance beyond our 500 B. H. P. motor previously noted, upon any 
lines laid down by our commercial brothers on land. : 

There has, singularly enough, been no very large engines built 
for producer gas. That is there are no producer gas engines built 
as high as 1000 B. H. P. sets. This rather goes to prove that, asa 
commercial proposition, where fuel cost is a factor, great cost of 
the larger units and the difficulties involved in successfully oper- 
ating them, makes the smaller-sized cylinder engines only appeal 
to the producer gas-power interests, and we find the diameter 
limits of the vertical gas-engine cylinders to be about 19 or 20 
inches. There are none being built at present larger than that, in 
this country at least, and I doubt if anywhere abroad. 

This brings us to the viewing of the engine installed in the 
Rattler as of the largest type of vertical gas engines, and yet 
also built on marine lines ; and while we do not consider this par- 
ticular engine in any way extraordinary nor one which we cannot 
now excel in motors designed and built in this country (such as 
the standard double-acting reversible type) we can take it at least 
as a proved 500 B. H. P. installation of 5-cylinders at the present 
upper limit of cylinder diameters. 

By permission we quote from an article by the Marquis of 
Graham, in the current number (November) of Cassier’s Mage- 
cine, a few lines on the Rattler installation, and would add in addi- 
tion thereto that the weight of the installation is 90 tons or 400 
lbs. per B. H. P., so that there is nothing very favorable in that 
point. The original machinery was designed for 1000 H. P. full 
power and weighed 150 tons, so that the present installation of 
500 B. H. P. naturally saved total weight, and it will be well to 
note at this point that the entire weight of the machinery of a 
modern battle-ship, including boilers, auxiliaries and appur- 
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tenances is, for reciprocating type, but little over 200 Ibs. per B. 
H.P. and for Parson's turbine type about 155 Ibs. per B. H. P., 
while in the destroyers of the latter type this weight is down as 
low as 55 Ibs. per B. H. P 

H. M. S. Rattler is one of the old British gunboats, lent to the Clyde 
division, R. N. V. R. Her description is as follows Composite construc- 
tion; single screw; length, 165 feet; beam, 20 feet: mean draft, 11 feet, 
2 inches; displacement, 715 tons; indicated horse-power (forced draft). 
1000 = 13 knots; natural draft, 600 11.5 knots. The ship was launched 
at Elswick, Oct. 8, 1886. Her old steam engines, boilers, etc., have been 
removed and a single set of vertical Beardmor« Captaine suction-gas en 
gines and producer installed in their place 

[The machinery of H. M. S. Rattler consists of a 5-cylinder, single-acting 
suction-gas engine and producer of 500 brake horse power, the cylinders 
being 20 inches diameter by 24-inch stroke, revolutions 120 per minute 
This engine, owing to its special construction, can be conside red the most 
suitable type of internal-combustion engine of large power for marine work 
The engine frame is built of steel plates and angles. thus giving a very 
strong and rigid machine with a minimum of weight. cast iron being only 
used for the cylinders and cylinder heads. Each of the five cylinders is 
independent of the others, so that if desired one engine may be shut off 
and valves, etc., examined while the four remaining cylinders are working 
A magneto is fitte 


1 to each cylinder, the ignition being of the low-tension 
make-and-break typ: S type of ignition is especially adapted for marine 
work where so much moisture is met with, which can do serious harm 
where there are high-tension leads During the whole commission of 
H. M. S. Rattler, both this year and last year, the ignition has been unfail 
ing. Forced lubrication is used for the cylinders, and the engine being of 
the open type, the main bearings, bottom ends and gudgeon pins are lubri- 
cated by hand 


he gas generator of the usual type for using anthracite coal is a steel 
shell, lined with fire-brick and provided with a feeding hopper on the cover, 
this cover being water led. The fire-bars are trough-shaped and placed 
radially around the producer Che inner ends are supported on a tub: 
water 1s kept circulating through this tubs and so prevents the burning 
away of the edges of t hre-bars 

The cleaning plant mprised of cooling tower, centrifugal drier and 
cleaner, and thes py very little space 

The gas after | ng 1 producer, enters the bottom of the cooling tower 
and leaves at the top Che gas in its upward course comes in contact with 
water sprays and is thus cooled and cleared of any grit that may be in it 
After leaving th oling tower, the gas passes to the centrifugal drier in 


which the fan is revolving at a high rate of speed, and any water that 
+} 
ul 


is in 
1€ gas 1s thrown off to the walls of the c ising and drained therefrom to 


a 
Water seal. The gas being lighter remains at the center of the fan and is 
then drawn through the cleaner to the mixing valve on the engine and 


thence to the various cylind r he cleaner is a square box filled with 
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perforated plates, packed closely together 


The gas enters at the bottom 
and rises diagonally to the top, and on its 


passage impinges against the 
plates and thus removes any dirt or water that perchance may still be in 
the gas. The plates in the cleaner are perforated in a special manner to 
give the best desired results 

The exhaust, after leaving the cylinders (the exhaust valves and inlet 
valves are water cooled), passes through casings: which may be termed 
boilers. These effectively silence the exhaust . These casings or boilers 
contain a nest of tubes through which water is circulated, and the hot 
exhaust passing around them generates the steam that is used in the 
producer. 

Reversing is effected by means of a hydraulic clutch working through 
at epicyclic train of wheels. The engine is started by means of a mixture 
of gas and air pumped up to a pressure of 95 pounds per square inch, which 
i; admitted to the cylinders through a specially constructed valve and then 
fired. This compressed mixture can be used with perfect safety without 
any fear of back-firing, as the mixture cannot be fired until the admission 
valve is closed. The engine invariably starts up with the first impulse and 
gets sufficient way on to draw in the gas from the main mixture pipe; then 
by this time the starting mixture valves and tappets have been automatically 
closed and thrown out of gear by the governor 

In regard to the actual performance of the vessel, the Rattler has run, 
up to date, 1800 miles; and it is well within the mark to say the average 
speed attained has been 8 to 9 knots. Under natural draft as a steam 
vessel, the Rattler did not run at greater speed, and under forced draft 
the records of her performances, if ever they existed, are lost in antiquity. 

H. M. S. Rattler—as a steamship—had an engine room and stoke hold 
complement of seventeen hands, being four engineers, and thirteen stokers. 
As a gas ship, she runs easily with a complement of seven, being three 
engineers and four producer attendants; but the functions of the latter can 
easily be done by seamen, since attendance on the producer entails but a 
few minutes’ work every two hours. 

The above installation on the Rattler has also a small steam 
boiler for auxiliary purposes and a single smoke-stack, both ob- 
jects which we hoped to be rid of. In fact the outfit is an ex- 
periment merely, and one from which simple lessons only are 
learned. The producer used is for anthracite coal only, and does 
not solve the bituminous problem or the riddles for the fire-room, 
while the motor is heavy and of the single-acting type, which 
could never count in the high-power compact machinery demanded 
by the weight and space allowance in war ships. 


PRESENT LIMITATIONS OF THE MARINE GaAs ENGINE. 
From what we have shown it would appear that for our 16,000 
B. H. P. battleship or our 12,000 B. H. P. destroyer gas plant, we 
would have to use a large number of cylinders of small diameter. 
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Many people have an idea that it would be simply a matter of 
coupling on these 500 B.H.P. units until we got the desired 
power in a ship, but let us look at this point for a moment. 

Take for instance a 16,500 H. P. battleship like the New Hamp- 
shire. We cannot, with our reciprocating engines, run at the 
high R. P. M. of the turbine, because our revolutions are limited 
by a certain piston speed which we consider mechanically limited 
to about 1000 feet per minute. With cylinders 20” x 24” we could 
therefore only run as high as — 250 R. P. M., and as for 

4 
transmission of our power we probably could not use the small 
screws of a turbine effectively we could not well distribute the 
power on more than three shatts. Let us assume then that we 


use only 5500 H. P. or at most 5000 Lb. H. P. on a shaft. 

We will suppose we are to install the slow-speed motors of 
the Rattler—say for 125 R. P.M. as stated. In such units we 
would have to put 10 on each shaft, or 50 cylinders, occupying 
about 15 feet each, or 150 feet of iength engine on each shaft. In- 
cidentally it might be here remarked that the engine room of the 
New Hampshire is only 44 feet long between bulkheads. 

But aside from the impossible length and the absurdly large 
number of cylinders to look after we would find trouble in our 
shafting adjustment. Our soo b. H. P. S. A. motor has a crank 


) 


shaft of course much larger than a 500 H. P. triple expansion 
steam engine on account of the necessity of providing for the ex- 
cessive initial pressures, but the first or forward set in the 10 on 
each shaft would merely require a proper shaft for its own power. 
Each following set or unit, however, must have a shaft capable of 
transmitting not only its own power but that of the units ahead of 
it, so that when we would come to the aftermost set we would 
find it necessary to use a shaft large enough to transmit the 
entire power of the 10 units to the propeller, so that the simpl 
addition of a fixed size of 500 B. H. P. units will not satisfy the 
conditions. 


By modifying the American design of soo B.H. P. gasoline 
’ ‘ ~ _ . 

engine in 6-cylinder units of double-acting type we could prob- 
ably get our 5000 B. H. P. on about too feet of shafting or bed 


line, still far more than twice the length available, and even if we 


distributed our power on four shafts, our bed plates would be 70 
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feet long; but we would have even more cylinders to look after 


in these cases and can readily imagine the resultant pandemoniyy, 


THE PRODUCER. 

In citing the possible limitations of the use of the gas engine 
afloat we are not to be led away from the very obvious attractions 
of the gas producer, for it would appear that its use in place of the 
steam-boiler would bring as great a transformation in the fire. 
room as has the turbine engine in the engine room. 

As at present constructed, however, we find but little accom. 
plished towards meeting ship requirements and it is therefore 
equally necessary for us to look carefully at these extant designs 
and see what encouragement they offer in the way of general 
possibilities for a final efficient and practical marine suction-gas 
plant for supplying all the power we can utilize in our future gas 
engines. 

We use the term suction-gas in order to eliminate the pressure 
type of producer from our consideration, because for ship use the 
pressure type, wherein the gas is generated under a light but dis- 
tinct pressure, would always present the danger of gas leakage into 
the compartments, even with all precautions taken. The toxic 
properties of CO are too strong to run such risks and while encas- 
ing the gas piping with the air pipe supplying the producer has 
been pointed out as a solution of the difficulty in adapting the pres- 
sure producer to the service, it 1s only partially so and is complex 
in practice. Besides this the suction-gas producer is far prefer- 
able in many other points, especially in economy in gas produc- 
tion for in this method the gas is only made as demanded by the 
engine. Of course this is not strictly true but in running condi- 
tions the air supply to the producer is only such as is created by 
the suction of the pistons of the engine cylinders and the produc- 
tion of gas is thereby controlled. Even if we use an “ exciter ” of 
suction fan between the engine and producer we must locate this 
fan in close proximity to the engine so as to keep the producer 
and pipe lines under less than atmospheric pressure and prevent all 
tendency to outward leakage. Our ideal is then to be a bituminous 
suction-gas plant pure and simple; pure CQO as far as we can man- 
age to get it (if we believe in Mr. Tait’s carbon monoxide 
scheme) and as simple as possible, and while we will reduce our 
conclusions to the inclusion of only this tvpe we will briefly note 


the general status of the commercial gas producer as we find it. 
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While many other features besides economy cause the marin¢ 
engineer to pore over the producer problem and desire to secure a 
complete solution, the one item of less cost of the production of a 
p. H. P., both in fuel, attendance, interest and upkeep, alone make 
4 market for the gas plant ashore. In burning coal by direct firing 
‘1 a furnace, for the production of steam (for we will not deal 
with the metallurgical side of the subject) we find it wholly im- 
practicable to secure complete combustion owing to the impossi- 
bility of controlling the air supply to anywhere near the amount 
theoretically required to accomplish it. With the periodical firing 
in furnaces there is a constant fluctuation in the condition of the 
fuel-bed, and with bituminous coal this is aggravated. This is due 
to difference in thickness, caking, clinkering, ash formation, ete. ; 


while the very processes of slicing, spreading or pricking add to 
the variations. Provision for a great excess of air over that act- 


ually required must be made in spaces between grate bars in order 
to secure enough at times of fresh firing to burn the most vola- 
tile gases effectively. This excess of air dilutes the gases and re- 
duces temperatures, besides actually transporting considerable un- 
gasified fuel at such times up the stack when using finely divided 
coals, such as the run of bituminous, while a far greater loss of 
heat through ashes and in waste of fuel dropping through grates, 
is experienced in direct firing than in producer firing. 

In the producer we can control the supply of air almost per- 
fectly and instead of completing combustion of the fuel there we 
carry it only to the point of gasification and draw the gas off, 
mainly in carbon monoxide form, lead it to our engine and there 
complete the combustion to CO, bv admitting sufficient air to 
make an explosive mixture and firing it usually by the electric 
spark after proper compression. 

The operations in the producer can but be partially compared 
with the functions of the steam-boiler as until the gas is completel 
burnt in the cylinders the fuel heat has not been fully transferred 
So that this primary efficiency in obtaining a more complete com- 
bustion of our fuel does not more than indicate one of the advan 
tages of the producer. When the heat losses of the two systems 
are compared clear through to the final amount secured in useful 
work we can see more cl arly the enormous waste still beyond ow 
capture or control and can sense the great distance separating 
he producer gas engine out 


us from the perfect heat engine. In t 


~ 
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fit we find the heat losses in per cent of the calorific value of the 
fuel to be approximately as follows: 


Lost in producers............ 


rr Trivtry tT 
Coolers and scrubbers, etc........... cocecsereee 10% 
Jacket RE Daa decukowsdekadees cee eees ccsccoe SU 
Net loss in | er TI Tie 


Making a total loss of about 83 per cent and a net useful work of 


17 per cent. While in the ordinary stearn plant we can as fairly 
approximate the lines to be: 


Boiler losses, radiation leaks and ashes............ 10% 
UOMO-ENCE, BODOES Be cnc cc ccccccsesess 5, 59 ee 
Auxiliaries and pipe lines............ aire ae 5% 
EE ED cdbcu setbes nrcUdbbies 0Ss<seasvsecsen eee 
Condenser losses ...... aes Perr Tee 


Making a total of 91.5 per cent loss and leaving 8.5 per cent for 
useful work. 

While the sum of the two greatest losses in the steam plant 
(condenser and stack) is not far from the sum of the two greatest 
losses in the gas plant, we must note that owing to the very high 
temperatures at which the exhaust gases leave the latter (over 
1000° F.) we can readily adopt means for recovering more waste 
heat in the gas plant than we can do in the case of the steam en- 
gine, and while not actually returning it to useful work in the 
motor we can, on shipboard, undoubtedly divert it to the heating 
system or evaporators and directly realize its value in saving fuel 
otherwise necessary to expend. 

As to the general principles in which the producer operates so 
much has been and is being published as to make the steps familiar 
to all who take any active interest in the subject and the “ quanti- 
tative and qualitative analysis”’ of the B.T.U. variations and 
distributions need not be given here. It will suffice to touch upon 
the leading features and keep in mind the approximate analysis 
and heat values of anthracite, semi-bituminous and bituminous 
coals. These are in percentage : 


, , me Heating 
Moisture, ¥olatilo (Fixed Ash. Sulphur. value pat 
Anthracite ...... 3.09 4.28 83.81 8.18 64 13220 
Pocohontas 
Semi-Bit 1.00 21.00 74.39 3.03 58 15070 
situminous ©.... 1.37 35.90 52.21 8.02 1.80 13410 
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The distinctive difference between anthracite and bituminous 
being that the latter’s high per cent of volatile matter includes such 
hydro-carbons as tar, etc. which are not present in anthracite and 
the elimination of which from bituminous coal gas is the real 
“ Bogey.” 

The principal object of the gas producer is to generate gas 
free from non-combustible carbonic acid, thus sending all the 
carbon in the fuel out in CO form, by which means it will bear a 
heat potential of the full value of the original carbon less the heat 
lost or set free in the producer in effecting the first oxidation. If 
some complete oxidation takes place the CO, thus formed is inert 
and useless in our engine. To some extent this always does occur 
in producers, but the best of those using hydrogen (from steam) 
as a diluent, claim to be able to keep this down to about 6 per cent, 
while by the carbon monoxide method this is stated to be as low 
as 1.75 per cent. Obviously with a very deep fuel-bed the escape 
of gas in the CO, form becomes more difficult, but even then the 
fire level must be kept well below the top of the fuel and an almost 
impossible control attained so that in practice the above 6 per cent 
is held to be an excellent showing. 

It will be as well here to give the typical analysis of a few of the 
gases so as to have a clearer guide to what we wish to note below: 


Commercial Power Gases. 
Constituents per cent by Volume 


Abieaettaninies uammatemnmet apnea 
Combustibles. Non-combustibles. 

H CH, CO CoH, Totals CO, N O Total 

Natural Gas .... 3.0 92.0 0.0 3.0 980 00 20 00 2.0 

Bituminous (produce r) 12.0 5.0 15.0 0.2 33.2 7.3 59.0 0.5 668 

Anthracite (producer) 15.0 25 200 00 37.55 80 540 05 62.5 

Blast Furnace Gas 2.5 0.0 25.0 0.0 27.5 11.5 61.0 00 72.5 


We note in this that only 33.2 per cent of the volume of bitumi- 
nous producer gas is combustible and also that there is 59 per 
cent of uncombustible nitrogen in the same gas; and we naturally 
look for an explanation for this, as well as why such a large part 


of the 33.2 per cent of combustible should be hydrogen when we 


were just stating thi desirability of a large proportion of CO. 

In using air for oxidizing the fuel carbon there is necessarily 
included the admission into the gas of 3.8 volumes of N. to every 
volume of O. If air alone was used for this oxidation we would 
have a still larger percentage of N. than is shown in the table and, 
besides having a resultant weaker gas we would have a higher 


70 
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temperature in our fire-bed and producer than is desirable, py 
using steam with the air we accomplish three objects: 

First—We reduce the temperature in the fire-bed by the 
amount of heat necessary to decompose the steam into its elements 
H. and O., this decomposition being accomplished through the 
contact of the steam with red-hot carbon. 

Second.—As the liberated O from the decomposed steam unites 
with some of our fuel carbon to form CO we reduce by an equiva- 
lent amount of air the quantity of the latter necessary to use per 
pound of fuel and consequently its burden of undesirable N, 

Third.—We enrich our gas by the calorific value of the hydro- 
gen gasified, and can pass it on to the motor cylinders for final 
combustion together with the CO. 

The reduction of the temperature of the fire-bed plays a most 
important part in preventing clinker in using the caking coals and 
in this respect is a large factor in the successful operation of a 
bituminous coal-gas producer. 

The producing of good gas is a process far from simple as from 
the above we can infer the necessity of having the producer care- 
fully proportioned. The design cannot be hap-hazard, and, to 
imagine it a ready possibility to bring the producer to more com- 
pact form in order to suit the fire-room space limits of our high- 
power ships is to ignore the size requirements to efficiently 
“burn ” the desired amount of coal per hour for our needed B. 
me 

We alluded above to the “ carbon monoxide ’”’ method whereby 
the CO, in the gas was kept below 2 per cent. This is a distinet 
type or method of procedure and eliminates the use of steam en- 
tirely, bringing in a feature of special interest to the marine 
engineer. As the process can be used in connection with any pro- 
ducer it has additional claims to our serious consideration and a 
brief outline of its principle of action will be given. The origina- 
tor is Mr. G. M. S. Tait, president of the Gas Power Company, of 
New York, and a brochure on the subject can be found in Cas- 
ster’'s Magazine of July, 1908. 

Instead of using steam as a diluent of the entering air, as com- 
monly done, a portion of the exhaust gases from the engine is 
returned to the producer for this purpose—about 3 per cent of this 
CO, gas I am given to understand is thus used—and it is claimed 
to effectively reduce the temperature of the fuel-bed in the same 
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manner as does the steam, the excess O uniting with C to form 
CO. 
The elimination of the hydrogen is also claimed to obviate the 
great fluctuations in the quality of the ordinary producer gas, and 
to produce a most uniform product, having a straight CO com- 
position of combustibles and a gas having the advantages of a 
fixed ignition point. True this gas is weaker than the composite 
gas enriched by hydrogen, but it is susceptible of much greater 
compression without danger of pre-ignition and the possibilities 
are worthy of study and of test in marine design. The writer wit- 
nessed the operation of this system in connection with a R. D. 
Wood & Co: producer (at the John Thomson Press Works, Long 
Jsland City), where it was giving highest satisfaction in operating 
a 150 B.H.P. engine. This plant is clearly illustrated in Mr. 
Lewis’ article in the number of Cassier’s above alluded to. 

There are also two other claimed advantages of the above 
system which should be noticed—one is that the pulsating effect 
of the exhaust gases from the engine results in a beneficial shak- 
ing action on the ashes and keeps the air streams well distrib- 
uted. While the absence of hydrogen prevents, with coals con- 
taining considerable sulphur, the formation of H,SO, which acid 
is always corrosive in its action in heaters and appliances for the 
recovery of heat from the burnt gases of the exhaust. 

The commercial type of gas producer is made in various sizes 
up to 500 B. H. P. units and no doubt can be made of double that 
capacity if required, but from mechanical considerations a 350 B. 
H. P. units is about the ordinary upper limit. Most of these pro- 
ducers in the east are designed for using the cheap pea or smaller 
anthracite siftings and are thus operated at both minimum expense 
in outfit and trouble in handling. The small percentage of hydro- 
carbons in anthracite eliminates necessity of greater care in gas 
cleaning than passing it through a static scrubber, and its non- 
caking character involves but little stoking. 

In this character of producer and for small powers the entire 
plant can be made as nearly self-running or automatic as any one 
could wish. For instance the Pireka Chocolate C mpany, in 
Brooklyn, N. Y., run their manufacturing machinery by a 40 B. H. 
P. gas engine and an anthracite producer. In the morning the 
ashes are hauled to bring the slumbering fire-bed within a proper 
distance from the “ grate” line, 450 Ibs. of anthracite buckwheat 
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coal is charged, the engine is started by compressed air (accumy. 
lated during the day in a storage tank, by a connected pump), and 
in a few minutes the plant is in full swing and no attention wha. 
ever is given to the producer until the next morning. It js just 
“ wound up ” as it were for a ten-hour run of the machinery and a 
sleep over night. The whole installation is so extremely simple, 
compact and efficient as to make one wonder why the extension of 
such plants is not more rapid. But this is an anthracite-using 
plant also and is given simply as a pleasing illustration of possibil- 
ties under certain conditions. 


TROUBLES WITH PRODUCERS. 

In handling successfully bituminous coal in the producer we 
are confronted with difficulties in two distinct forms: 

First, in preserving a uniformly porous fuel-bed entirely across 
the producer and second, in getting rid of the dirty hydro-carbons, 
principally the tar, which if passed on to the engine would quickly 
clog valves and pistons and bring the operations to a close. 

The caking qualities of most soft coals necessitates very fre- 
quent * 
across the producer and impeding both the descent of the fuel and 
the free passage of the air through the bed, or its clinging to or 
shrinking from the fire-brick lining, both causes of trouble and 
inefficiency. The breaking up of the caked masses by poke bar 
frequently causes blow holes through which a large part of the air 
will rush without doing duty. 


‘poking ” to prevent its arching in conglomerated mass 


Various methods for effecting uniform work in this class of pro- 
ducer and securing a clean gas without the usual wide fluctuations 
in its quality are constantly being devised and experimented with, 
all as yet without completely satisfactory results. Revolving 
grates, automatic stirrers, and mechanical feeding apparatus, each 
has its particular point of merit as well as its practical objections 
and the ideal is still unreached in producers yet on the market. 

Schemes for the elimination of the tar, however, are effective 
in securing a gas with but two one-hundredths (.02) of a grain of 
tar per cubic foot of gas, by the use of static scrubbers (tall cylin- 
ders nearly the capacity of the producer, filled with coke over 
which water is continually showered and through which ascends 
the gas from the producer) which cool and partly clear the gas 
and further by rotary scrubbers and extractors, which consist of 
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apparatus containing revolving wings and baffles thr ugh which 
the gas then passes and wherein it is thoroughly agitated together 
with a water spray, and the remaining tar almost entirely 
abstracted. 

From a marine standpoint this removal of the tar is the most 
important difficulty encountered in the bituminous producer and 
while the method described, when properly working, would possi- 
bly clean the gas to a degree that would give little trouble in 
the engine, this constant efficiency would have to be absolutely 
certain before we would dare to risk its application to a ship’s 
engines. In steam we have no properties which involve reasonable 
doubt of maintaining the engines in a continuous state of readi- 
ness for service, but with a tarry gas not only would the engines 
be “ hors-de-combat ” in short order but the work of frequently 
dismantling and cleaning would be something too herculean to 
even contemplate. 

Elimination of tar by burning appeals more strongly to the 
engineer than does the operation of scrubbing it out of the 
gases, both from a physical and chemical standpoint, and the 
simplest form for this would be a down-draft producer. But the 
down-draft principle increases the troubles in preserving a uni 
formly porous fuel-bed owing to the flow of the air and gases 
being in the same direction as the gravity descent of the fuel and 
the resultant “ packing ” of the fuel-bed and formation of clinker 
causes frequent shutting down for cleaning out and absolutely 
prevents uniform gas production. This principle has therefore 
not been successfully practiced and there is no continuously- 
operative down-draft producer using bituminous coal in use up to 
the present time. 

A very ingenious combination, however, of the up- and down- 
draft has been put upon the market quite recently by the Westing- 
house people and is claimed to be continuously operative and a 
success with bituminous coal. In this design the lower half of the 
producer is fire-brick lined, inverted, truncated cone while the 
upper half is cylindrical. At the point of juncture of the two fig- 
ures the section is wider (for a foot or two) than the diameter of 
the cylinder, so that the descending fuel does not completely fill up 
the particular portion but leaves a vacant ring from which space 
the gas is drawn off. The hottest part of the fire is in the belt line 
and a water-box surrounds it in such a manner as to make a suffi- 
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cient boiler to give all the necessary steam to mix with the air used 
in the producer. This entering air and steam is delivered both 
beneath and on top of the fuel body and thus all the gases ar 
passed through the hottest part of the fuel before going to the 
scrubbers and thus the tar is consumed. Even in burning the tar 
in this way there is a residuum of lamp-black to eliminate before 
the gas is fit for the engine, but this is so thoroughly washed oyt 
as to give practically clean gas. This washing is done by passing 
the gas from the producer through vertical pipes of large diameter 
(16 inches in a 350 B. H. P. producer) into which quite a num- 
ber of small pipes spray water at regular distances apart, primarily 
to cool the gas and secondarily to wash out a part of the lamp- 
black. The gas then passes through a water-pan scrubbing box 
which completes the cleaning and it is then lead to a mixing tank 
for preserving as far as possible uniformity in the gas delivered to 
the engine. 

We have no data of actual performance of this design but out- 
line it to show in what directions progress is attempted for just as 
long as difficulties exist in the way of accomplishing desirable 
ends in the field of mechanics, just so long will talent turn to the 
conquest, even with little incentive beyond the gaining of the 
laurel wreath. 

A still later form than the above-mentioned producer has been 
invented by Mr. William B. Chapman, New York, which appears 
to have points of very great excellence towards the overcoming 
of nearly all the bituminous coal troubles. The writer is not per- 
mitted to more than outline this producer at this time, but the idea 
is impressively of merit, although its practical working must be 
left for the time being unjudged. 

Where uniform feed and mechanical stoking can be secured 
a greater rate of coal consumption per square foot of cross-section 
(or grate) can be effected economically and as this reduces the 
weight of a producer per B. H. P. inventions accomplishing this 
are particularly interesting to the marine engineer. 

The Chapman producer is a fire-brick-lined cylinder in four 
sections erected between four fixed pillars. The upper section is 
fixed on these columns, and contains a hopper of half the diameter 
of the producer, located on and just including a radius of same 
and descending 3 feet below the producer-top, or the full depth of 
the fixed section, and also extending considerably above the pro 
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ducer. The next section of the producer is a revolving one sup- 
ported by a circumferential angle plate resting on rollers which 
are fixed on the columns. This section is joined by water seal to 
the upper section as well as to the next lower section. The latter 
is quite short and fixed, while the bottom section is a revolving 
one of similar construction as the upper, barring the hopper; its 
lower end rotates in a fixed water ash pan and from the center of 
this ash-pan base rises the air inlet nozzle casting to a height of 
about 2 feet. This fixed air nozzle has projecting arms forming 
sort of up-lifting ploughs and its head is cast in a diamond shape 
for clinker crushing. The nozzle is conical so that the descending 
ashes are pushed outwards to the opening between the bottom of 
the lower section of the producer and the bottom of the ash pan 
and they well up in the outside portion of the ash pan, which is 
filled with water. By removing part of these ashes the ash level 
is maintained at just above the top of the air nozzle, and is easily 
judged by looking through peep holes at that level. 

The operation is as follows: ‘The revolving sections are ro- 
tated at a very low expenditure of power by means of worm and 
worm wheel and gear meshing in the teeth on the supporting 
rings, at a speed of two revolutions per hour for the upper and one 
revolution an hour for the lower section. The fire-bed level is 
kept at the top of the upper revolving section by the hopper de- 
livery nozzle being at that level. This hopper is cut shorter on 
one side so as to present its longest side to the advancing fuel 
and act as a surface scraper and leveler and prevents surface cak- 
ing, while the fuel feeds down automatically from the hopper as 
the coal is consumed and bed lowers. As the fuel-bed descends it 
does not revolve during its passage through the short fixed sec- 
tion but does again revolve, though but half as fast, in the lower 
section, thus a twisting strain is given to the fuel which effectualls 
prevents all blow holes even if the draft is forced, and also keeps 
the fuel from shrinking from the sides of the producer. The 
action of the ploughs at the upper part of the ash bed gives an up- 
lifting effect which prevents tendency to clinker and the ashes 
are delivered in a finely divided state to the ash pan. The hopper 
is also large enough to form a coking chamber and as it is 
charged but twice a day it is effective in provision for eliminating 
a great portion of the tar in the following way: From near the 
hopper top a pipe is led to the fixed section between the rotating 
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sections at a point directly under the hopper. As the draf 
through the fuel-bed is not vertical under the hopper, all thy 
gases distilled within the hopper are drawn in through this side 
pipe and carried diagonally through the incandescent fuel, and the 
tar is thereby consumed, it being claimed that by the time the ¢ogj 
leaves the hopper it will have lost the major portion of its tar sp 
that after becoming fully in operation the gas delivered wil] be 
quite clean, and the scrubbing necessary will be reduced to a mini. 
mum. There is no real grate to this apparatus, the weight of fuel 
resting on the ashes and these on the ash-pan base. The hood of 
the inlet nozzle and the plough arms serve as a means for dis. 
tributing the entering air and this combined with the revolving 
fuel-bed, makes it possible to spread the air blast more evenly jn 
the fuel than in any previously exploited arrangement. 

If this apparatus proves wholly successful it will probably re. 
duce the producer weights considerably for it is claimed that 25 
lbs. of coal per square foot of cross-section can be consumed 
against about 12 in the ordinary hand-stoked producer. Also the 
production of a gas of a more uniform quality is indicated by the 
uniform firing and spreading of the fuel, but undoubtedly it will 
be necessary for safe engine use to include the usual rotary scrub- 
ber and extractor as well as a static cooler and cleaner, to make 
sure the cleanliness of the gas. As yet no accurate data of weights 
are available. 

As to actual weights of the shore plant we note that of the 
Westinghouse 350 B. H. P. producer alluded to is about 100,000 
lbs., or 285 Ibs. per B. H. P., against about 110 lbs. for fire-room 
weights of a battle-ship, or 30 lbs. for destroyers. The apparatus 
is 15 feet high by 9 feet 4 inches diameter; the mixing tank is 18 
feet high by 9 feet diameter, and with cooling pipes and washers 
would take up about 350 square feet of floor space, or I square 
foot per B. H. P. Four times as much as the battle-ship fire-room 
units and working spaces. 

It may be interesting to give the detailed weights of a 350 B. H. 
P. bituminous suction plant of the best standard make, on the 
usual principle to see just where they are distributed. These 
figures are approximate and furnished by courtesy of the R. D. 
Wood Company, the leading lights in the gas-producer field. Of 
course no attempt has been made in these designs to fit them for 
close quarters—weight and size cutting but small figure when 
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compared with the reduction in coal cost per B. H. P. in the shore 
plant. While with us these are the points first to be considered 
for a marine design. 


Weicuts oF A 350 B. H. P. Suction Biruminous PLANT 


Producer, about .... ee eee Tee ee 
Static scrubber saiadatataciinat 9,500 “ 
Tar extractor and rotary scrubber.......... 2,800 “ 
Piping and connections...............0..+++++ 4,300 
ce Sees e cesses tosseses 400 
Moisture separator ........... ee ee 1,200 
Tools and gages...... yr re 400 
Brick lining .. Oe er Meee! 
Coke filling for scrubber. ............2.0...0... 13,000 
67,800 


> 


Or about 194 Ibs. per B. H. I 


As to floor space occupied with these producers (which are 
presumably of the very best proportions for the work) the 350 B. 
H. P. plant, with scrubbers, separators and proper distances for 
operating and piping requires about 18 feet by 35 feet, or 630 
square feet, which is 1.8 square feet per B. H. P. Should a 1000 
B. H. P. be practicable the ratio of course would be less but even 
then it would amount to about 1050 square feet (23 x 46’) or over 
I square foot per B. H. P. As our fire-rooms in the New Hamp- 
shire class gives available floor space of about 4900 square feet 
for 16,500 H. P. (or 14,500 B. H. P.). This is less than one-third 
square foot per B. H. P., while in our destroyers the allowance is 
less than one-eighth square foot per B. H. P. 

In such installations it would also be necessary to have arrange- 
ment of escape pipe for the first gases in starting fires which on 
shore are usually unnecessary, owing to the producers being lo- 
cated in the open or in the open-sided shedding, so that the entire 
elimination of the “ smoke-stack ” could not be obtained. 

The question of providing for all the auxiliaries and dependen- 
cies of the ship’s machinery in a gas installation involves very 
serious additional weights in the engine- and fire-rooms than that 
of the gas engine and producer proper and to which latter we com- 
pared all machinery weights of our steam plants in these compart- 
ments ; probably involving some use of direct gas burning (as in a 
gas furnace) for water heating, in port, when the exhausts of the 
gas engine are not available. 





; 
i 
, 
; 
4 











1124 GAS vs. STEAM FOR MARINE Morive Power. 


Such a complete lay-out could no doubt be secured as to ep. 
tirely dispense with any pressure boilers, and in recovering the 
heat from the exhaust gases we could combine water heaters with 
exhaust mufflers in such a way as to also secure far more excel. 
lent and efficient muffling system than now exists; this hot water 
being circulated through the heating system. Part of this hea 
of the exhaust gases (which leave the engine at about 1000° F) 
we could continue to use also for the evaporators for furnishing 
drinking and wash water, and recently there has been invented a 
most remarkably efficient and compact device which would cer. 
tainly make this practicable to a degree impossible with any appa- 
ratus heretofore used. 

I allude to the new oil heater which will be adopted for heat- 
ing the oil fuel of the new battle-ships and destroyers and is now 
being made by the Schutte and Koerting Company in Philadelphia, 
Essentially it is a corrugated tube within another corrugated tube, 
the outer diameter of the smaller being but a fraction of an inch 
less than the inner diameter of the outer tube, but, by making the 
corrugations spiral, the course of the gas or steam and of the fluid 
to be heated is facilitated and the tubes can be readily separated, 
for cleaning, as will at once be perceived. ‘This spiral form of the 
corrugations is the whole point of the invention and there is 
nothing simpler conceivable for combining greatest efficiency in 

transfer of heat with greatest compactness in apparatus. The 
water to be heated is pumped through the space between the tubes, 
and the heating gas (or steam) passes through the inner tube. A 
very large percentage of heating surface is in this way afforded by 
the corrugations, and the liquid to be heated is in what may be 
called film form, of such a thin layer as to quickly absorb heat to 
its full capacity. It is a mere matter of proportioning nests of 
such heaters for excellent muffling of the exhaust and to secure an 
ample supply of hot water for heating the ship, in gas-engine 
plants. 

The dynamo plant would of course have to be enlarged toa 
capacity equal to supplying the steering engine, anchor engine, 
fans and other auxiliaries with motive power and the dynamo et 
gines would be gas-driven motors. Separate gas engine pumps 
for bilge or wrecking pumps and fire pumps would be advisable, 
as one producer would always be in use. 

In fact the planning for efficient auxiliary plant presents no 
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serious obstacles but does form a most interesting proposition for 
the engineer, so that wherever an efficient gas plant for the main 
motive power of a vessel is practically applicable the securing of a 
satisfactory heat and power distribution for the balance of the 
machinery can undoubtedly be accomplished. Coal direct would 
probably be used in galleys and gasoline, alcohol or oil motors, 


for ships’ boats. 


CONCLUSIONS. 

The foregoing brief presentation of the status of the suction 
gas producer and gas engine covers the general conditions as they 
exist to-day. Rumors here and there are ever recurring of new 
forms of apparatus which clear the way to perfecting the marine 
gas plant, but there is no difficulty in speedily tracing these to un- 
materialized suggestions or raw ideas. 

Ashore, the producer for anthracite is in excellent and efficient 
form, but for bituminous coal it is not wholly satisfactory for en- 
gine use although operative in many parts of the country. For 
neither anthracite nor bituminous coal is the producer sufficiently 
compact for marine installatyens in such spaces as could possibly 
be allotted on high-powered war vessels, nor is there any belief 
among experts that it can be made so upon present lines. This is 
principally on account of the nature of the fuel and the necessity 
of preserving the proportions of the producer practically as now 
used. 

The gas engine is in the same condition of unfitness in points 
of weight and space occupied, as we must remember the net 
weight of the motors even of the express type mentioned, is but a 
part of the engine-room weights that would accrue in complete 
outfit. The mechanical obstructions to use of large cylinders are 
as real as would be the difficulties encountered in efficient care and 
operation of a large number of units, and the latter idea is further 
impracticable from the space-occupied point of view. 

Also in the light of present experience with turbine machinery, 
we would indeed be loth to turn again to reciprocating engines 
without more than a promising outlook and this we are wholly un- 
able to perceive, as yet, in the marine gas engine. 

In vessels, however, of low power and large machinery spaces, 
it would seem a most reasonable proposition for at least a large 
scale trial, both for the purpose of finding out by practical expe- 
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rience just how efficient a lay-out could be devised, and for sg. 
curing these certain “ pointers towards improvements which can 
only be secured during or after such experiments. 

There is no question but that a collier could be fitted out with 
plant of this kind up to 1ooo LB. H. P., with a fair assurance of 
successful operation and a coal consumption of little more than 
half that of the steam plant. This would be a sane expenditure 
of money on the part of the government with a guarantee of such 
results as would put us in the advance line of progressive ep. 
gineering, and at the same time give us most valuable data. 

In respect to future forms of the gas plant we cannot with cer- 
tainty make prediction, nor do we believe that invention will fajj 
to conquer all obstacles. Much thought is being constantly given 
to the subject by men of high mechanical training and engineer- 
ing ability and the “dream” of the producer gas turbine may, 
with more knowledge of material, yet become a reality. The ques- 
tion of a suitable blading material to withstand the intense heat of 
combustion is as difficult as is the subject of distribution of the 
vases. 

As for the producer itself there is already patented a device for 
a pulverized fuel-gas producer which, if practicable and efficient, 
would increase the rate of combustion to possibly ten times that of 
the regular type. This idea is to inject a part of the coal, in pul- 
verized form (and most of our bituminous coal on shipboard is 
generally in this state) with the proper amount of air, into a small 
producer, effecting first complete combustion, and then through 
other injectors, located above the first one, supply, in connection 
with steam or exhaust gases, sufficient additional coal to produce 
reduction of the first-formed CO, to CO. Thus dispensing with 
the large fuel-bed and body of the ordinary producer and bringing 
the size and weight of the apparatus at once down to such low fig- 
ures per B. H. P. as would fit the plant for installation in high- 
power vessels. This idea has been in mind for several years and 
was considered a very hopeful one by some engineers of the 
writer’s acquaintance, but Mr. Elderd’s patent, issued late in 
October of this year, is the first detailed scheme we have met with. 

Should it work out practically the anxious eye would center on 
the motor alone and no doubt with proper incentive much will be 
done to reduce the disqualifications of this principal element in the 
plant. 
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But only people of experience in experimental machinery-build 
ing can appreciate to any proper degree the amount of thought, 
tine and money necessary to the successful exploiting of even an 
excellent mechanical device, !et alone the development of merel) 
a good idea up to an effective unit. Ignorant enthusiasts are often 
so impatient at apparently slow progress made on lines of primar, 
creat promise as to withdraw their support at the very time it is 
most needed and, as inventors proverbially have lean purses, many 
diamonds of great worth are buried in the Patent Office. 

Governmental encouragement and assistance in building and 
testing patented apparatus which would be useful in its depart- 
ments (and as judged so by a competent board of expert officials), 
would save to the mechanical world many excellent improvements 
and would make good repayment by the privilege of its unencum 
bered government use. But the naval branch of the government 
is sadly lacking in systematic experimentation on serviceabl 
scales. There are many reasons for this defect and there are many 
more regrets that it is so. 

In the gas-engine field there is much to learn now and very 
much to improve upon, but just so long as the radical changes 


indicated as necessary remain “in the air” will the high-power 


producer gas marine installation be impossible. 


—— 
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U. S. NAVAL INSTITUTE, ANNAPOLIS, MD. 


THE PRESENT PHASE OF THE PERSONNEL 
QUESTION. 


By COMMANDER Roy C. SmiruH, U. S. Navy. 


The immediate issues involved in this question have been 
greatly confused by discussions of theoretical or normal condi 
tions, which, owing to a variety of causes, have no actual existence 
at this moment. The present navy list happens to be in a very 


abnormal condition as regards numbers and distribution. As a 


result, many features of theoretical measures for the regulation 
of a normal list have no application to the actual list. This, how 
ever, is no disadvantage ; but on the contrary it makes it possible 
to omit all such features, retaining only those that are essential, 
thus resulting in greater simplicity. The idea in this is that we 
must deal with actual conditions ; and as it happens the actual con- 
ditions are such that the remedy is far simpler than if the condi- 
tions were normal 

Looking at the service to-day, it appears that a number of 
young officers are banking up at the foot of the list as graduated 
midshipmen or ensigns. With 200 graduates a year there will be 
in a few years nearly 1000 such officers (two classes of midship 
men and three of ensigns). On the other hand the grade of lieu- 
tenant, junior grade, is empty. It would seem reasonable to 
move bodily the senior two classes of ensigns into the grade of 
lieutenant, junior grade. This could be done by a law making 
ensigns eligible to promotion to lieutenant, junior grade, three 
years after their graduation from the Naval Academy (instead 
of three years after final graduation as now). 

There seems to be no trouble at present with lieutenants and 
lieutenant-commanders. Officers are reaching the latter grade 
about twelve years after graduation, which is earlier by several 
years than has been advocated in any recent measure. Com- 
manders still reach their grade somewhat too late, captains much 
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too late, and admirals only a year or two before retirement. lia 
measure can be devised to promote to flag rank at about 55 years 
of age, the ages of captains and commanders will be regulated a 
the same time. 

There are thus two crying faults to be corrected, to distribyte 
the young officers banking up at the foot of the list, and to pro- 
mote to flag rank earlier than at present. Neither measure pre- 
sents any difficulty ; and if carried out, owing to the present con. 
dition of the navy list, there would be no other measure required 
for a generation. These facts are possibly not fully appreciated 
in the service; but they arise very naturally from the conditions as 
they exist, which will now be taken up more in detail. 

Slow promotion in the higher grades is inherent to any system 
of step-by-step, or seniority, promotion when working normally. 
The following consideration shows this very clearly. Suppose 
there are one hundred graduates each year. [Experience shows 
that the losses in all parts of the list amount to about 3 per cent 
annually. If 22 is the age of graduation and 62 the age of re- 
tirement, there will be 40 years’ service. A graduating class of 
100 members suffering 3 per cent reductions annually will at the 
end of 40 years consist of 30 members. If 30 admirals only are 
allowed, then all the admirals will be in the same class and all in 
the last vear of their service. As a consequence the captains and 
commanders will also be old, and the conditions will be similar to 
those now obtaining at the top of the present navy list. The re- 
sult is inherent in the system and is unavoidable unless the system 
be modified. 

These conditions are recognized in all the navies of the world, 
and in all of them except ours some means have been taken to 
correct them. There are two general methods, selection and elimi- 
nation. The former is used in the English, French and Japanese 
navies, the latter in the German and to some extent in the English 
Navy. These two methods are illustrated in Figs. 1 and 2, from 
which it is easy to see the essential difference in the two plans. 
The scale on the left is numbers in the different classes; that at 
the bottom average ages, assuming 22 to be the age of graduation. 
In both figures the ensigns are assumed to go up together three 
vears after graduation. Thereafter in Fig. 1 promotion is by 
selection, in Fig. 2 by length of service. Selection to be effective 
must be combined with an age retirement. Thus, in Fig. 1, all 
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lieutenants not selected by the age of 40 are retired, lieutenant- 
ymmanders at 45, commanders at 50, and captains at 55. No 
co , . : 

rear-admiral can thus be over 55 
Captains may be as young as 36 but not 


on reaching flag rank, and the 


youngest may be only 45. 


older than 55. Commanders may be between 30 and 50, and so 


on. There is thus a wide range of ages in each grade. In Fig. 
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2 elimination begins in the grade of lieutenant-commander. In 
this and the higher grades there will ordinarily be an excess of 
numbers, due to promotion by length of service from the grade 
below. Each year such excess is eliminated from the whole grade 
by a process of selection-out. Promotion by length of service 
ensures that all officers shall reach their grades at a reasonable 


age, 
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The arguments for and against the two methods are briefly: 
Selection is more like the conditions in civil life; it offers a oreat 
incentive to exertion, it brings able men to the top while still 
voung. The disadvantage is that the older officers in each grade 
know they can go no higher and have lost hope. This counter. 
balances the increased efficiency of the younger men in the same 
grade, and there is no improvement on the average. The method 
presents many advantages, but is usually dreaded for fear that 
favoritism may count for too much in the selections. Elimination 
has the advantage, besides the more complete adaptation of age 
and experience to rank and duty, that the process of selecting out 
the least efficient raises the average of those that remain, and there 
are no heart-burnings in the active service. There is still room 
for selection, but selection of a different order, that is selection 
for duty and command. All the officers in a grade are able to do 
the duties of the grade; but for any special duty the officer most 
fitted for that duty is the one to be selected. In either of these 
plans the least efficient suffer about the same. But in selection, 
many are left on the active list who have been passed over one or 
more times and are disheartened. In elimination, all who remain 
on the active list still preserve their old seniority and each one of 


them has still a chance to go to the top. This method appeals 
more strongly to the service itself than that of selection. 

It might be supposed that either of the above methods, by in- 
creasing the retired list, would increase also the expense. This 
does not follow. Under the present system nearly all officers re- 
tire as senior rear-admirals at the maximum rate of pay, which 
they continue to receive for their expectation of life, about 13 
vears at the age of 62. Under either of the other methods work- 
ing normally there would be few retirements at the maximum 
rates, but quite a large number at lower rates, and the total cost 
of the retired list might be no greater. In the method proposed by 
the writer in the NAVAL INsriruTE PROCEEDINGS for September, 
1906, the cost of the retired list is actually reduced. 

The methods adopted in the foreign services mentioned are 
briefly as follows: 

Promotion in the British Navy in the lower grades is entirely 
by selection. Through the grades of captain, rear-admiral, vice- 
admiral and admiral, it is by seniority, but again by selection to 
admiral of the fleet. The ages of retirement are as follows: at 
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mirals of the fleet, 70; admirals and vice-admirals, 65 ; rear-admi- 
rals, 60; captains, 55; commanders, 50; lieutenants, 45; sub-lieu- 
tenants, 40. Elimination obtains also in a measure. If an officer 
remains unemployed for three or three and one -half years, accord- 
ing to the grade, it becomes necessary for him to retire. 

The French method is combined selection and seniority. Two- 
thirds of the promotions of ensigns are by seniority, one-third 
by selection ; of lieutenants half by seniority and half by selection ; 
and in the higher grades all by selection. The retiring ages are: 
vice-admirals, 65; rear-admirals, 62; captains, 60; commanders, 
58; lieutenants, 53. 

In the German Navy promotion is by seniority, with elimination 
of the unfit, or those whose services may no longer be required 

In the Japanese Navy promotion is exclusively by selection, but 
in the grade of captain it follows quite closely the order of senior 
ity. Below captain selection is very free. The retiring ages are: 
admirals, 68; vice-admirals, 65; rear-admirals, 58; captains, 53; 
commanders, 48; lieutenant-commanders, 45; lieutenants, 43; 
junior lieutenants and ensigns, 38. 

From what has been stated earlier in the paper, it becomes clear 
that the unsatisfactory condition at the top of the present navy list 
can be corrected only by the adoption of some such plan, selec- 
tion or elimination, as has been described, and as has been found 
necessary in foreign services. As there did not seem to be any 
difficulties in the middle of the list, the remedy will be all the sim- 
pler in its application. 

Before inquiring into the exact form of the remedy, it may be 
well to examine a little more fully the actual condition of the navy 
list. Fig. 3 shows it graphically. The dotted line is similar to 
the curves of Figs. 1 and 2. It represents the desired present 
strength of the various classes to give a suitable number of officers 
of suitable length of service for each grade. The full line repre- 
sents the approximate present strength of the classes; that is, it 
is a more or less smooth curve drawn through the points repre 
senting the actual strength of the classes. The remains of the old 
“hump” are seen at the right, rising above the normal curve 
Then comes a “ trough,” below the normal curve, consisting of 
the graduating classes from ’8o to ‘04, twenty-five classes in all. 
Finally the new “ hump ” is to be seen at the left, composed mostly 


of the present double classes, the last of which will enter in 1913. 
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The “trough” was occasioned by the legislation of 1882, jim. 
iting the appointment of graduates to the number necessary each 
year to fill the existing vacancies. The new “ hump” was the 
result of the legislation of 1903, which became necessary to ¢or. 
rect the legislation of 1882. The new “ hump ”’ will eventually be 
about sufficient to fill the “ trough ” to level. The existence of the 
“trough” is what makes promotion so satisfactory at present 
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throughout the middle of the list. The classes composing it were 
depleted by the legislation of 1882 beyond the possibilities of any 
scheme of selection or elimination that could ever be advocated 
or desired. Ten or twelve years from now, when the “ trough” 
reaches the top of the list, promotion will be as satisfactory all 
through the list as it is now in the middle; and there will be no 
necessity for either selection or elimination. This condition wil 
continue while the “trough” is passing, after which the new 
“hump ” mav possibly have to be considered ; though this is not 
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probable, as the natural expansion of the navy in this time will 
be apt to absorb it. At any rate it is not a question that affects 
this generation. 

The problem therefore reduces itself to this: For the next ten 
or twelve years how may admirals be promoted early enough to 
have a reasonable length of service in their grade before reaching 
the age of retirement? From Fig. 3, the remains of the old 
“hump” are seen to be the only obstacle. Here then is an occa- 
sion to apply some form of selection or elimination ; and there is 
no alternative, except of course to leave things as they are. The 
method by selection would be to select the admirals from the 
captains and then gradually reduce the age of captains by a pro- 
gressively diminishing age retirement, beginning at say 60, and 
then reducing by a year each year until 55 should be reached. 
This would be the simplest method of all, but is open to the objec- 
tions previously enumerated as applying to the method of selection. 

The method by elimination would be to promote two precedence 


dates of captains each year until the date should be reached aver- 
aging nearest to 55 years of age, and thereafter at least one date 
each year, irrespective of the resulting number of admirals, select- 
ing out the excess, if any, from the whole list of admirals. At the 
end of about six years by either plan the average age of the 
senior captains would be brought down to 55 years. Either plan 
would cause the retirement of quite a large number of captains 
or rear-admirals. The age of the present captains averages from 
53 to 60, and about fifty of them are already over 55. 

In the matter of expense, there would be no difficulty, but on 
the contrary a financial gain. It may be shown that each captain 
retiring as a junior rear-admiral would save the government on 
the average about $20,000. The principal reason is that most of 
them now retire eventually as senior rear-admirals at the maximum 
rate of pay ; and taking into account the expectation of life, as well 
as other accompanying circumstances, the resulting gain from re- 
tiring in a lower rank is found to be about as stated. 

An expedient that might prove of immediate value would be 
a law permitting captains 55 years of age or over to retire at any 
time at the discretion of the President as junior rear-admirals. 
The operation of the present personnel law may force a certain 
number of captains onto the retired list each year as commodores. 
Allowing them to go voluntarily as junior rear-admirals, at the 
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same rate of pay, and with a large eventual saving to the gover. 
ment through their not reaching the grade of senior rear-admiral, 
might prove an advantage. A captain hesitating as to his course 
would much prefer to go out voluntarily, say in January, as a 
junior rear-admiral, than to be forced out in June as a commodore. 

The next matter requiring attention is the proportion of the 
total force in the various grades. Some years ago when the total, 
including graduated midshipmen, amounted to about 1000, the 
total of the grades down to and including lieutenants was fixed 
by law at 750. The total of all ranks has now increased to 1400, 
and we still have 750 down to and including lieutenants. So, in 
1913, the total will be about 2000, and we shall still have 750 down 
to and including lieutenants, which will leave 1250 below that 
grade. This is a condition which of course nobody defends. It 
has simply grown so because it has never been changed. 

The remedy is obvious. It is to distribute the grades in pro- 
portions of the whole. In deciding on proportions there is a ten- 
dency to take into account only commissioned officers. There is 
a certain disadvantage in this method, which is as follows: All 
the graduates of the Naval Academy, whatever their rank, are 
available for duty. Their number is known, and varies from year 
to vear by new graduates less total casualties. The number of 
commissioned officers is the same as the above less the number of 
graduated midshipmen. The number of graduated midshipmen 
is subject to fluctuation. It is now about 400, norinally it is 
nearer 200, and in case midshipmen should be made ensigns after 
a year's service, or immediately, it would vary again. All this 
time the total has been varying only slightly 

Hence it is evidently better to make the proportions relate to the 
total and not to the commissioned officers only. This can easily 
be done by lumping all the grades below lieutenant, whatever they 
may be called. Thus, “ The total of all the officers below flag 
rank including graduated midshipmen shall be distributed in the 
grades as follows: 5 per cent captains, 6 per cent commanders, 
16 per cent lieutenant-commanders, 40 per cent lieutenants, and 33 
per cent in the remaining grades; provided that ensigns shall be 
eligible to promotion to the grade of lieutenant, junior grade. 
three years after completion of the four years’ course at the Naval 
Academy ; and provided further than none of the present grades 


shall be reduced in numbers.” 
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The following tables would show the effect of such a law for the 
next five years : 


EXISTING LAw 


Rank 09 1g! 1018 0t9 1912 
Captain 70 70 70 70 70 
Commander 112 112 112 112 112 
Lieut.-Commander 200 200 200 200 200 
Lieutenant 250 50 350 250 350 
Below Lieutenant 784 903 I0IQ9 I130 1238 

Total 1516 1635 1751 1862 107% 


Rank q, 1909 1910 ror 1912 
Captain 5 75 SI 87 Q3 Ox 
Commander 6 go* og8* 105* II! 118 
Lieut.-Commander 160 242 261 280 207 315 
Lieutenant 10 600 054 700 744 783 
Below Lieutenant 33 =02 541 579.—Cés«éOOI7 651 

Total 100 I516 1635 1751 1862 1970 
*] than present number, which retain 


Taking the numbers of the proposed law as above for 1913 
(July 1), the junior captain would be of the graduating class ot 
85, the junior commander of the class of ‘94, the jumor lieuten 
ant-commander of the class of ‘o4, the junior lieutenant of the 
upper part of the class of “10, and the junior lieutenant, junior 
grade, at the foot of the class of ‘10. 

[he measures that have thus far been advocated will be suft- 
cient to put the personnel on an entirely satisfactory basis for 
many years to come except in one regard. There 1s no present 
method of regulating the appointments to the Naval Academy in 
accordance with the needs of the service. The present law of 
appointments, by which double numbers enter each year, will 
expire in 1913. It is estimated that by that time the total person 
nel will be adequate to the requirements. The number of entries 
thereafter should evidently be sufficient to maintain such rela 
tion. The present rule is that each of the nominating authorities 
may maintain a certain number of appointees (one, or two, and 
twenty at large) at the Academy. The resulting total has no 
logical connection with the actual requirements of the service. 
But there is, of course, a relation between the available ships and 


the number of officers and men required to man them and carr 
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on the other duties of the navy. This number can be readily de. 
termined at any given time. If it should then be expressed in the 
form of a ratio of numbers of personnel to tons of shipping, the 
ratio would still hold good for long periods notwithstanding 
variations in the total tonnage. 

There are several ways of expressing this ratio. For instance. 
considering the line only, the personnel could be taken to include 
the commissioned officers only, or the commissioned officers and 
the graduated midshipmen, or all the officers and midshipmen, 
whether in service or at the Naval Academy. Similarly the 
tonnage could be taken to include only the warships available for 
cruising, omitting small craft and auxiliaries, or it could include 
also the small craft and auxiliaries, or it could include also the 
ships authorized by Congress, but not yet built. It is to be ob- 
served that at any given time, supposing the navy to be adequately 
manned, the actual value of the ratio would vary with whichever 
of the above assumptions should be adopted. This has not always 
been understood, as criticisms have been made that a ratio has 
been assumed as desirable, as for instance three officers for 1000 
tons of shipping, and then all the shipping has been included, 
whether serviceable or unserviceable, and even the shipping on the 
ways. This criticism is not merited if the proper personnel is de- 
termined independently at any given time, and the value of the 
ratio is then deduced in accordance with the assumptions as to 
what part of the personnel is to be considered and as to which of 
the ships are to be considered. 

Considering all the circumstances the results are more uniform 
and less liable to fluctuation if the whole personnel is included, 
whether in service or at the Naval Academy ; and if the whole ser- 
viceable tonnage is included, of whatever character, and whether 
built or only authorized. If ships and personnel are authorized 
together, then the ships can be built while the midshipmen are 
passing through the Academy, and both will enter the service at 
about the same time. At present, in fact, the ship can be built 
sooner than the midshipman can be graduated. 

From a consideration of our own needs and foreign practice, 
as well as of a number of official estimates that have been made at 
various times, three officers per 1000 tons has been found to be 
a reasonable and desirable ratio. This includes totals, all person- 
nel, wh ther in service or at the Academy, and all the serviceable 
shippir « built or authorized whatever the character. 
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Another reason for including the midshipmen at the Naval 
Academy in the total of personnel is that it gives us an immediate 
means of determining the proper str« ngth of the entering class at 
the Academy. The total of the shipping multiplied by the ratio, 
less the total of the personnel, gives at once the size of the new 
fourth class. The normal size of the class should be about 7 per 
cent of the total personnel. This is enough to allow for failures 
during the course and provide a suitable number of graduates. 
The figure is deduced from past experience. To prevent too sud- 
den variations in the sizes of the entering classes it would be well 
to establish limits which should not be passed; for instance, 7 per 
cent being the normal, 9 per cent and 5 per cent could be taken as 
the limits. 

A slight change would be necessary in the present law of ap- 
pointments. The various nominating authorities, instead of al- 
ways maintaining a certain number of appointees at the Academy, 
would make their nominations in regular rotation to the extent 
that should be found necessary to fill the prospective vacancies. 
The proportions would remain as at present, except the appoint- 
ments at large, which should be made the same as at West Point, 
that is, 40 at any one time. The number now allowed at Annapo- 
lis is 20 only. This plan is worked out quite fully in the article 
on Personne] and Promotion in the NAVAL INSTITUTE PROCEED- 
INGS for September, 1906, already referred to. 

There are one or two other simple measures that could be de- 
sired. For instance, the ex-engineers who do not go to sea re- 
duce the available number in any grade of officers who do go to 
sea. To correct this it has been proposed to make these officers 
extra numbers. There is ground to believe that the officers them- 
selves do not favor such measure, as they wish to retain their status 
in every respect similar to other officers of the grade (except as to 
their duty). Both objects could be attained by temporarily in- 
creasing each grade by the number of officers in the grade not 
available for sea duty, without specially designating such officers 
as extra numbers. 

Another matter is that of vice-admirals and admirals. It is 
contrary to military principles that the commander-in-chief of a 
fleet, with possibly six rear-admirals under his command, should 
have the same rank as they. It is dere watory to the dignity and 
prestige of the c uuntry that in our intercourse with other nations, 
Or on joint commissions, or in combined operations, our admiral, 
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whatever the importance of his position or command, should qj. 
ways be outranked by a foreigner. The navies of other great 
powers, besides rear-admirals, have vice-admirals, admirals, and 
admirals of the fleet. 

To conclude, the navy list is in a very unusual state ; but by that 
very reason the measures required to regulate it become of great 
simplicity. Simplicity is a prime requisite in legislation. The 
measures here advocated are all entirely independent of each 
other. Any one can be enacted with advantage, and the more 
the better. They are, briefly: 

First.—Ensigns to be made eligible to promotion to lieutenant. 
junior grade, three years after completion of the four years’ course 
at Annapolis. 

Second.—Captains 55 years of age and over to be allowed to re- 
tire voluntarily at any time at the discretion of the President, as 
junior rear-admirals. 

Third.—The age of the senior captains to be gradually reduced 
until it averages 55 years. This to be done by a progressively di- 
minishing age retirement, coupled with selection to flag rank; or 
a progressive elimination, coupled with promotion by length of 
service. 

Fourth.—The total personnel below flag rank, including grad- 
uated midshipmen, to be distributed in the grades in percentages 
of the whole of such personnel. 

Fifth.—The personnel to be authorized with the ships; the total 
personnel, including midshipmen at the Naval Academy, to bear 
a fixed ratio to the total of serviceable and authorized shipping; 
appointments to the Naval Academy to be made in regular rota- 
tion to the extent required to preserve such ratio. 

Sixth.—The various grades to be increased temporarily by a 
number corresponding to the officers in the grade not available 
for sea duty. 

Seventh.—One admiral to be created for each 500,000 tons of 
serviceable and authorized shipping, one vice-admiral for each 
200,000 tons of such shipping, and one rear-admiral for each 
40,000 tons of such shipping. 

The above simple measures will put the personnel of the line on 
an entirely satisfactory basis until the new “hump” nears the 
head of the list, that is, some twenty-five years hence, at which 
time it may be necessary to devise other corrective measures, 


which, however, is by no means certain. 
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SERVICES OF COMMODORE JOHN RODGERS IN OUR 
WARS WITH THE BARBARY CORSAIRS 


{ 18O2 18o6 ) 


sy CHARLES Oscar PAULLIN., 


First CRUISE IN THE MEDITERRANEAN (1802-1803). 

The Barbary corsairs began to capture our merchantmen in 
1784, in which year they took the brig Betsey. In the following 
year a second vessel was captured, and later other depredations 
were committed. Considerable property belonging to our citizens 
fell into the hands of the corsairs and not a few Americans were 
enslaved by them. (pinion as to the measures to be taken to pre 
vent these outrages was divided. Some of our statesmen favored 
the creation of a navy and the use of force, while others thought 
that the paying of tribute would prove to be the cheapest and best 
policy. Finally it was decided to try both plans. In 1794 we be- 
gan to build a navy, and in 1795 we bought a peace with Algiers, 
agreeing to give her annually maritime stores to the value of $21, 
600. In the following vear we obtained a treaty with Tripoli for 
nearly $56,000. In 1797, as the cost of treaties had risen, we en 
tered into one with Tunis at an estimated expense of $107,000. | 
1797-1798 we built the frigate Crescent, loaded her with naval 
Stores, and sent her to the Dev of Algiers as a gift. In 1800 the 
Dey received another shipload of presents, this time in the Georg 
Washington, Capt. William Bainbridge, which vessel and captain 


he impressed into his service, forcing them to carry an Algerine 


‘This article is a part of a biography of Commodore John Rodgers, now 
iN preparation. It is based chiefly upon the “ Rodgers Papers,” recent 
deposited in the library of the Navy Department by Rear-Admiral F1 
erick Rodgers, U. S. N., and upon the official records of the Navy Depart 
ment. As these documents are arranged chronologically, all quotations 


irom them can be readily verified 

















1142 SERVICES OF COMMODORE JOHN RopGers In 


ambassador and a cargo to the Sultan at Constantinople. This jp. 
dignity offended our national pride and went far towards Creating 
a sentiment favorable to the forcible maintenance of our rights in 
the Mediterranean. 

The Pasha of Tripoli, Yusuf Karamanli, on learning that the 
rulers of Algiers and Tunis were obtaining more tribute from the 
United States than himself, became dissatisfied, and demanded a 
ship of war such as had been given to the Dey of Algiers, 
Angered at not receiving it, he wrote President Adams a menacing 
letter. Finally his Royal Highness ordered the flagstaff at the 
American consulate to be cut down; and thereupon our consul, 
James L. Cathcart, left the Pasha’s dominions, and we were at war 
with Tripoli. This dramatic declaration of hostilities took place 
in May, 18or. 

Anticipating some such action from Tripoli and fearing that 
Algiers and Tunis might molest our commerce, the government at 
Washington early in the spring of 1801 fitted out a squadron of 
four ships for service in the Mediterranean. Commodore Richard 
Dale, a seasoned officer who had served under John Paul Jones 
during the Revolution, was chosen commander-in-chief, and the 
frigate President was designated as his flagship. Dale arrived at 
Gibraltar on July 1, 1801, and soon proceeded up the Mediter- 
ranean. His timely appearance at Algiers and Tunis had a re- 
straining influence upon the rulers of those states, who were be- 
coming dissatisfied and were grumbling over assumed grievances. 
Several times he showed his vessels off Tripoli; but, since his 
powers were limited, he did not accomplish much in that quarter. 
The most notable event of his cruise was the gallant capture of a 
Tripolitan polacre by the Enterprise, Lieut. Andrew Sterrett. 
Early in 1802 Dale and his ships returned to the United States, 
and another squadron was sent out. 

Dale and his successors in the Mediterranean had many difficult 
problems to solve, the most important of which related to Tripoli, 
with which country we were actually at war. The fleet maintained 
headquarters at Gibraltar, Malta, and Syracuse, none of which 


ports were convenient to the city of Tripoli, the capital of Tripoli. 
Gibraltar was distant twelve hundred miles, Malta two hundred 
and fifty, and Syracuse three hundred and fifty. In the winter, 
the late fall and the early spring, the heavy northerly gales that 
prevail on the coast of Tripoli rendered active operations quite 
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precarious. Even in the favorable season operations against the 
Tripolitan capital were attended with serious difficulties. The city 
was situated on a small bay that was cut off from the sea by a 
barrier of rocks and reefs, which made navigation highly danger- 
ous. Its fortifications were manned by about twenty-five thousand 
Arabs and Turks, and its forts and batteries mounted one hun- 


dred and fifteen guns. Its harbor was protected by a flotilla of 
gunboats. 


In addition to blockading and bombarding Tripoli, our squadron 
had to pursue and capture the ships of the enemy at sea, and it 
had to protect American merchantmen by occasionally convoying 
them from port to port. For a long time the department at Wash- 
ington sent the commander-in-chief insufficient and improper 
means for the performance of the work that devolved upon him. 
Ships arrived in the Mediterranean at uncertain times, and were 
compelled soon to return owing to the expiration of the term of 
enlistment of their crews. Communication with the Secretary of 
the Navy was irregular and infrequent. Moreover, the President 
took a half-hearted interest in the war, and urged his commanders 
to bring it to a close, even by purchasing peace if necessary. 

In respect to Morocco, Tunis and Algiers the duties of the com- 
mander-in-chief were numerous and exacting. The rulers of 
those states sympathized with the Pasha of Tripoli and secretly 
aided him. They were always on the point of breaking their 
treaties with us and had to be continually overawed by a show of 
force at their capitals. At times their ships had to be watched and 
their coasts patrolled. 

The diplomatic duties of the commander-in-chief in the Mediter- 
ranean were quite as important as his naval ones. He was called 
upon to conduct negotiations for peace, make treaties, and remove 
and appoint consuls. His correspondence with the American con- 
suls in Barbary was voluminous. The difficulties of his numerous 
tasks were much increased by the extensiveness of the territory 
that was covered. The coast of Barbary was more than three thou- 
sand miles long. The principal seaport of Morocco, the western- 
most state, was Tangier, almost opposite Gibraltar. To the east of 
Morocco was Algiers, whose capital of the same name was five 
hundred miles from Tangier. From Algiers to the capital city 
Tunis was five hundred and fifty miles, and from Tunis to Tripoli 
three hundred and seventy miles. 
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Of the four Barbary states, Algiers and Tunis were by far the 
most powerful. Their navies were stronger than ours, Algiers 
had fifteen large ships, sixty gunboats, and one hundred and fifty 
galleys. Tunis had ninety-four large vessels and thirty gunboats. 
The Moroccan navy contained five vessels, and the Tripolitay 
eight large ships and a fleet of gunboats. The population of Bar. 
bary consisted largely of Moors, Arabs, Berbers, Kabyles, Turks 
and Jews. The prevailing religion was Mahometan. The customs 
and dress were oriental. The streets of their cities were narrow, 
dark, and dirty. The architecture of the public buildings was 
Moorish. Both people and rulers were semi-civilized, childish, 
fanatical, superstitious, and lovers of pomp and show. 

Commodore Thomas Truxtun was chosen to command the new 
squadron that was to be sent to the Mediterranean in 1802 to re- 
lieve the old one under Dale; but, owing to a disagreement with 
the department, he resigned from the navy. His place as com- 
mander-in-chief was taken by the officer next below him in rank, 
Commodore Richard V. Morris. The new commander sprang 
from excellent New York stock. His father, Lewis Morris, wasa 
signer of the Declaration of Independence, and one of his uncles 
was the distinguished statesman and diplomat, Gouverneur Morris, 
Richard V. entered the navy in 1708 as captain, and rendered 
satisfactory service during the French war as commander of the 
Adams and of the New York. His squadron in the Mediterranean 
consisted of the flagship Chesapeake 36; Constellation 36, Capt. 
Alexander Murray; Join Adams 28, Capt. John Rodgers; New 
York 36, Capt. James Barron; Adams 28, Capt. H. G. Campbell; 
and Enterprise 12, Lieut. Andrew Sterrett. These vessels sailed 
from the United States at different times, from February to Octo- 
ber, 1802. The Chesapeake arrived at Gibraltar with the commo- 
dore on board on May 25. 

The last ship to sail was Rodgers’s vessel, the frigate John 
Adams. She was placed in commission at Washington on August 
25, and on the same day Rodgers was ordered to come on from 
Baltimore and take command of her. The John Adams mounted 
thirty-two guns; twenty-four long 12-pounders on her gun-deck, 
and two long 9’s and six 24-pounder carronades on her forecastle 
and poop-deck. She was constructed at Charleston, S. C., in 1799. 


Her two sides were built by different contractors, one of whom 


reduced her moulds and thereby caused her to have a deficiency 0 
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beam on one side. As a consequence she bore her canvas better 
and made greater speed on one tack than on the other. Her bur- 
den was 544 tons, and her complement 220 men. 

Rodgers’s sailing orders, which were dated September 18, di- 
rected him to proceed from Washington to Hampton Roads; and, 
after having taken in a supply of beef, pork, rice, beans, butter, 
gunpowder, and other stores, to sail thence with all possible dis- 
patch to join Morris in the Mediterranean. He left the Roads on 
October 22, and after a quick voyage arrived at Gibraltar on 
November 16. Soon putting in to Malaga, he found there Captain 
Murray of the Constellation, who ordered him to return to Gibral- 
tar fora load of supplies. Having performed this errand, he sailed 
for Malta with the merchant brig Boston under convoy. After 
seeing the merchantman safely to the neighborhood of Minorca, he 
proceeded to his destination, where he arrived on January 5, 1803. 

At Malta Rodgers found the commodore with the C/iesapeake, 
New York, and Enterprise.“ The Adams had been left at the 
straits to blockade the Tripolitan cruiser \/eshouda in Gibraltar 
and to watch Morocco, whose ruler showed signs of unfriendli- 
ness. The Constellation, which had been expt cted to join the 
squadron with a load of supplies, had been ordered home by the 
department. Morris was now ready to execute certain orders, 
which he had received from Washington in the previous summer, 
directing him, with the assistance of ex-Consul Cathcart, to nego- 
tiate a treaty of peace with the Pasha of Tripoli. He was to place 
his squadron off Tripoli, “ taking every care [in the words of the 
Secretary of the Navy] to make the handsomest and most military 
display of your force and so conducting your maneuvers as to ex- 
cite an impression that in the event of negotiations failing you 
intend a close and vigorous blockade 3 He was dire cted to hold 
out “the olive-branch with one hand,” while he displaved “ the 
means of defensive operations ” with the other. It should be noted 
that his orders were more concerned with the making of peace 
than with the waging of war. 

Owing to procrastination at Washington, Morris did not receive 
his instructions in time to carry them out in the summer of 1802. 
When Rodgers arrived at Malta in the winter of 1% 13, he was pre- 


*For the events from January to October, 1803, I have depended chiefly 
on the Defence of Commodore Morris, Log of John Adams, Rodgers’ 
). 
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paring to execute them, notwithstanding that <he season of the 
year was unpropitious. On January 30 he sailed from Malta for 
Tripoli with the Chesapeake, New York, and John Adams. The 
Enterprise was not available for this expedition as she was under 
orders for Tunis. Morris had planned to propose terms of peace 
to the Pasha, and, in case they should be rejected, to send a flotilla 
of armed boats into the harbor in the night-time and burn the ery. 
sers of the enemy. He had chosen Rodgers to command the 
flotilla. Before the little fleet was clear of Malta a heavy gale 
from the north and west set in. Placing his ships under storm 
canvas Morris decided to weather it out. At times his flagship 
labored so heavily as to be in imminent danger of foundering. 
Finally, after experiencing ten days of the worst kind of weather, 
he abandoned the expedition and returned to Malta, 

The commodore now prepared his ships for a voyage to Gibral- 
tar by way of Tunis and Algiers. This movement was later 
severely censured by the Secretary of the Navy. In its defense it 
may be said that not much could be done at Tripoli until spring, 
the fleet was in need of provisions, the consuls at Tunis and Al- 
giers were urging Morris to pay them a visit, and his orders gave 
him much discretion as to his operations. Moreover, the depart- 
ment by directing the Constellation to return home had caused one 
of Morris's plans to miscarry, as she had been ordered by him to 
proceed from Gibraltar to Malta with a load of supplies. Respect- 
ing his failure at this time to meet the expectations of the Secretary 
of the Navy, the commodore afterwards wrote 

Gentlemen can in their closets plan expeditions at their ease, make 
winds and seas to suit their purpose, and extend or contract the limits of 
time and space; but the poor seaman struggling with a tempest on a lee 
shore must have something to eat 

On February 19 the fleet, together with a capture of the Enter- 
prise, the polacre Paulina, weighed anchor at Malta and sailed for 
Tunis, where they arrived three days later. Here an incident took 
place in which Rodgers, as the officer next in rank to the commo- 
dore, played a part. As a portion of the cargo of the Paulina was 
owned by a Tunisian, the Bey of Tunis demanded the-restoration 
of his subject’s property, and he entered into a controversy over it 
with Morris, who, accompanied by Rodgers and Cathcart, went 
ashore to settle the dispute. At first Morris insisted that the cause 
of the prize should be tried at Gibraltar, but on the Bey’s threaten- 
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ing war he agreed that the question of the ownership of the carg 

might be decided at Tunis. Having obtained one concession, the 
Bey made a fresh demand. Finally the commodore lost his pa- 
rience, and abruptly closed the contention. Without taking formal 
leave of the Bey, he and his aides made arrangements to return to 
the fleet. While they were on their way to their boat at the wharf, 
they were overtaken by one of the Bey’s agents, who arrested Mor- 
rig and refused to let him leave the citv until he had paid a debt in 
curred by our consul to Tunis, William Eaton, in behalf of the 
United States and in prosecution of a plan to set upon the 
throne of Tripoli the brother of the reigning pasha. This forcible 
detention was of course a breach of official hospitality and a gross 
insult to the American flag. In explanation of it, the Bey’s agent 
asserted that Eaton had given his word that the debt should be 
paid on the arrival of the fleet. Eaton, however, emphatically d 

nied that he had made such a promise. Many palavers over this 
new subject of contention took place. Finally Morris agreed to 
pay and the Bey agreed to accept $22,000, about two-thirds of the 


whole claim; and the commodore was permitted to return to his 
ship. Cathcart and Rodgers remained a few days longer on shore 
to complete the settlement of the difficulty \s Eaton was at 
swords points with the Bev he also embarked, and Morris ap 
pointed Dr. George Davis of the navy to act as consul. This dis- 
graceful episode came to an end on March 1o with the sailing of 
the squadron for Algiers. Morris always blamed Eaton with en- 
ticing him oa shore and with the indignity that he suffered, but it 
must be said that he has not proved his charges against the consul 

On March 19 the fleet arrived at Algiers, and on the next day 
the American consul, Richard O'Brien, visited the flagship and 
poured into the commodore’s ear a tale of woe respecting the re- 
fractory ruler to whose court he was accredited. The Dey had a 
grievance against President Jefferson, who had sent him $30,000 
in money instead of naval stores to that value, which had been ex 
pected. The disappointed ruler refused either to accept the mone) 
or to permit it to be returned to the donor. He now further ex- 
hibited his displeasure by declining to receive Cathcart, who had 
been appointed to succeed O'Brien as consul. Admonished by his 
experiences ashore at Tunis, Morris did not leave his ship. After 
a brief stay he sailed for Gibraltar, where he arrived on March 23. 

Here he made several important changes in the fleet. He 
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utted his broad pendant to the \ew } ot which vessel ] 
| . . . } . 
Isaac Chauncev became acting captat Che Chesapeake Cane 


lames Barron, was sent home in accordance with orders from the 
lepartment; and the /nterprise was placed under the command of 
Lieut. Isaac Hull \s soon as the ships had taken on board 


a 


supply of provisions they sailed tor Malta, the ddams proceeding 


by wav of Leghorn with a convo, on her vovage up the Medi. 
terranean the New } ork had tourteen men killed and five wound ded 
by an explosion of gunpowder he ship et on fire and for 


a time her complete destruction was threatened, but by the heroic 
exertions of Capt. Isaac Chauncey and Lieut. David Porter she 
was saved. 

When, on May 1, the New Vork, Enterprise, and John Adams 
rrived at Malta, only the latter ship was ready tor immediate ser. 
vice. On May 3 she received orders to proceed to Tripoli and 
cruise off that port for three weeks or until the Pasha should make 
an offer of peace. When Rodgers arrived on his station he bold 
approached within three-quarters of a mile of the city and for 
some time received and returned the fire of the gunboats and bat- 
teries. For several days he cruised on his station, seeing onk 
neutral vessels, several of which he chased and boarded. On the 
2th, however, he was fortunate enough to fall in with the Tripoli- 
tan cruiser ./eshouda, of 20 guns, which he captured. For tw 
vears she had been blockaded at Gibr: a ir by our cruisers. De 
sirous of assisting the Pasha, the Emperor of Morocco laid claim 

her, and Morris foolishly allowed his claim. Having thus ae 
quired her liberty, the ./eshouda obtained a load of naval and mil- 
tary stores, and was entering Tripoli when Rodgers captured her 
She had on board twenty Tripolitan subjects. Rodgers took his 
prize to Malta where he arrived on May 10. 

Since the New York and Enterprise were now ready for sea, 
the John Adams sailed in company with them on her return voyage 


to Tripoli. Commodore Morris was in command of the fleet. On 


the 22d, when he was approaching Tripoli, he discovered several 
small merchantmen, and he signaled his ships to chase them 
which they at once did. Almost immediately several of the 
enemy's gunboats, which were stationed in the harbor, got under 
way and came to the rescue of their countrymen. For some time 


both sides kept up a brisk fire, but in the end the merchantmen & 


aped to Old Tripoli, a short distance from the main city, and @ 
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cuted the commands of Jefferson, but he had failed to obtain the 
treaty of peace which the President so much desired, 

On May to the commodore sailed for Malta leaving Rodgers jy 
command of the blockading squadron. After cruising several days 
off Tripoli without seeing any of the enemy’s vessels, the monot. 
ony of Rodgers’s duties was broken by a stirring adventure, which 
he has described in a letter to the Secretary of the Navy, dated 
December 4, 1803: 


On the evening of the 21st of June, last, owing to some extraordinary 
movements of the gunboats in the harbor of Tripoli, I was induced oye 
ceive that the Pasha either intended to send some cruisers to sea during 
the night, or that he had received intelligence of some bound in. [ there. 
fore accordingly made such disposition of the vessels engaged in the block- 
ade as to enable us to intercept either, by stationing the Adams Captain 
Campbell, to the westward; the schooner Enterprise, Lieutenant Hull, to 
the eastward; and remaining myself, with the John Adams, abreast of th 
town. At half-past 7 a. m. on the following day, Tripoli, bearing W.S.W, 
distant three or four leagues, observed the Enterprise in the S.S.E. witha 
q 


signal flying, its signification not distinguishable; made sail and stood 


towards her; at 8 a. m. spoke the Enterprise, when Lieutenant Hull in- 
formed me that a large ship of the enemy was anchored close in with the 
beach. 

At half-past 8 a. m. shortened sail and prepared to anchor with springs 
or our cables, discovering that the enemy was anchored with springs on 
his cables in a deep narrow bay about five or six leagues to the eastward 
of the town and in a situation very advantageous to the defence of their 
ship At the same time observed nine gunboats close in with the shore 
coming to her assistance, and a vast number of cavalry and armed men on 
the beach At seven minutes before 9 a. m., being in seven fathoms’ water 
and supposing we were within point-blank shot, commenced firing, which 
the enemy returned; and a constant fire was maintained on both sides for 
forty-five minutes, when the enemy's fire was silenced, at which instant the 
crew abandoned the ship in the most confused and precipitate manner, 
such as her boats could not carry leaping overboard At this moment, 
being in a quarter less than five fathoms’ water and the rocks appearing 
under our bottom and in every direction around us, I thought it prudent to 
wear and lay the ship’s head off shore; and in the meantime ordered 
Lieutenant Hull to stand as close in as consisted with safety and amuse the 
enemy on the beach until our boats could be hoisted out to take possession. 

At a quarter before 10 a. m., discovering one of the enemy's boats re- 
turning to the ship whilst in the act of hoisting out ours, tacked and 
renewed our fire, and in a few minutes after had the satisfaction to see 
the enemy’s colors hauled down, at the same time firing both their broad- 
sides, which were accompanied by the ship’s blowing up with a tremendous 


explosion, which burst the hull to pieces and forced the main and muzzen 
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masts one hundred and f fty or one hundred and sixty feet perpendicularly 
‘nto the air, with all the yards, shrouds, stays, etc., belonging to them 
This ship was polacre rigged, mounting 22 guns, and the largest cruiser 
belonging to Tripoli, to appearance a very fine vessel: and from the num 
her af persons we Saw abandon her, her crew must have consisted of 
upwards of two hundred men. All the men who returned to the ship were 


blown up in her, and I have reason to believe her captain among the 


number, as well as many lives lost before they abandoned her, as we saw 


several shot-holes through her. Immediately after the ship blew up, I 
} 


dered the signal made to chase the gunboats, but was not able to approach 
them within gunshot, owing to the water being very shoal a great distanc: 
seaward of them.” 

Soon after this event Rodgers received orders to raise the block- 
ade and proceed to Malta, which he did, arriving in port on June 
28. Commodore Morris had now decided to abandon his opera 
tions against Tripoli and to return to Gibraltar with his fleet by 
way of Messina, Naples and Leghorn. To say the least, this move 
ment was injudicious. Morris defended it on the ground that 
his heavy ships could accomplish nothing more at Tripoli, that 
there was a possibility of obtaining some light-draft vessels at 
Messina or Naples, that the fleet was needed in the straits to 
oppose Morocco, that it was dangerous to separate his ships, and 
that the ddams must be sent home. The commodore was evi- 
dently confused by a multiplicity of objects. He was basing his 
actions too much upon probabilities. The war with Tripoli was an 
actuality, and his ships could have continued the blockade with 
advantage. 

On July 11 the whole fleet, together with the prize Meshouda, 
sailed for Messina, where it arrived three days later. Here Morris 
tried to obtain the loan of some gunboats, and was referred to 
Sir John Acton, the chief minister of the King of the Two Sicilies, 
residing at Naples, to which port the fleet next proceeded. Sir 
John conditionally promised Morris ten gunboats and two bomb 
ketches for use against Tripoli in the following spring. The fleet 
left Naples on August 3 and ten days later arrived at Leghorn, 
where the ships were separated. The Enterprise was sent to 
Malta for dispatches, the Adams to Tunis with Consul Cathcart, 
and the John Adams to Gibraltar with a convoy. 

Rodgers left Leghorn with five merchantmen under his protec- 
tion on August 24, and, after calling at Barcelona and Alicant, 


8 . — , 
Goldsborough, Naval Chronicle, 208-200. 
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arrived at Malaga on September 11. Here he found the ¢ 


commo- 
dore, who had recently come from Leghorn with the New Vor 
and also Lieut. Richard Somers in the — ner Nautilus, lately 
from America. Somers brought dispatches from the government 
which contained the surprising intelligence that Morris was sys. 
pended from his command and Rodgers was appointed to succeed 
him. “ We have been for some time much disappointed with the 
conduct of Captain Morris,” Secretary Smith wrote to the ney 
commander-in-chief. ‘‘ He has not done anything which he ought 


to have done, and despairing of his doing anything and also as q 


mark of our disapprobation, it has been determined to suspend him, 
We, besides, can obtain from him no information what he is pro- 


+ 


posing to do. We have generally to rely upon others with respect 


to his movements. 


On September 14 Rodgers and Morris anchored at Gibraltar 


where thev found Commodore Edward Preble, who had recent! 
come from America with a new squadron, bringing orders for all 


the vessels of the old squadron, with the exception of the Enter. 
prise, to return home. Morris sailed for Washington . wat the 
Adams on September 25. Rodgers would have soon followed him 
with the New York and John Adams had not a cause arisen for 


delaying his departure. 


For some time the Emperor of Morocco had been menacing our 
commerce, and recently his cruisers had begun to prey upon it. In 
August one of his ships, the Wirboka 22, after capturing an Ameri- 
can brig, was taken by the frigate Philadelphia, Capt. Wilham 
Bainbridge. Under these circumstances Rodgers made prepara- 
tions to communicate with the Emperor and ascertain whether he 
preferred peace or war. Preble also had determined to bring the 
Emperor to terms. After a consultation the two commodores de- 
cided to combine their efforts, and Rodgers, although the seni 


officer and somewhat hurt at the sight of the broad pennant ot his 


junior flving in the same harbor with his own, agreed to give 
Preble the precedence. On September 17 the commodores visited 
Tangier with a view to entering into communication with the Em- 
peror. Pending his arrival there, some six or seven of our vessels 
blockaded the principal ports of Morocco. Rodgers made an ex 
tensive cruise on the west coast, and Preble returned to Gibraltar 


Early in October, anticipating the coming of the Emperor, te 


‘Rodgers’ Papers, Smith to Rodgers, Jun 
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commodores returned to Tangier and moored their fleet in battk 





Y ork. array, three hundred yards from the shore. The decks were 
ately cleared for action, and the crews slept at their quarters. The Em- 

at peror arrived on October 6. Although he had an army of twenty 
Sus- thousand men in the town and his shore batteries mounted one 
“ceed hundred and five cannon, he was disposed to seek peace, | 


n the cowed by the sight of the American ships drawn up under his 


ino 
CLI 


new guns. As a token of his friendly mood, he sent the commodores a 
ught present of cattle, sheep and fowl. He readily agreed to give up the 
as 4 prisoners and property that had been captured by his ships, and t 
him reafhrm the treaty of 1786 which his father had made with the 
pro- United States. Or 


pect the Meshouda and Mirboka. Within less than a month, by a 


1 
+hy 
Li 


leir part the commodores agreed to surrender 


proper show of force, Preble and Rodgers had obtained an honor- 


tar able treaty with Morocco without the payment of a cent for tribute 


ent! or presents. James Simpson, the American consul at Tangier, and 
r all Tobias Lear, who had been recently appointed consul-general 
iter- Algiers, assisted them in the negotiations 
the As soon as our attairs with Morocco were settled, Rodgers pr 
pared the New York, which was now his flagship, and the Jo/ 
for Adams, Capt. H. G. Campbell, for their return voyage. He sail 


from Gibraltar on October 18 and arrived at Washington on D 


ur cember 2, 18 


3. Lhe news of the peace with the Emperor whicl 
In he brought was highly pleasing to President Jefferson who 
1efi- December 5, informed Congress in a message of the amic 


iam justment of all our differences with Morocco. He said that tl 


afa- conduct of our officers “ merited entire approbation,” and he ré 
r he terred to the “ promptitude and energy " of Commodore Prebl 


the and to the “ efficacious co-operation” of Captains Rodgers and 


; .o T ' 1 ' ‘ 1 “a 117 . 
pene Campbell. He also called attention to the “ gallant enterprise of 
nor Captain Rodgers in destroying on the coast of Tripoli a corvett 
_ of that power of 22 guns’; and he recommended that Congress 
rive ‘ademmntfy. 3 rf .} : . Bees 
ive indemnify the captors of the Ves uda and Altri I, Accord- 
C i gly @ Jaw Was passed appropriating to the captors a sum oO! 


oney equal to one-half the value of the two vessels 


, . ; , 
_ Rodgers had been absent from the United States more than thir- 


eX: teen months—from October, 1802 to December. 1802. He h 


\ ao ici 
- distinguished himself in the two principal achievements of that 
- period in the Mediterranean, the blockading of Tripoli and th 





ahi; o “4 , 1 ' ' 
establishment t peace with Morocco, although on both theat 
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action he was second in authority. In conducting the blockade he 
played a more important part than did his senior, Commodor 
Morris, and in bringing the Emperor of Morocco to terms fy 
shared the honors with Commodore Preble. In succeeding Morris 
as commander-in-chief, he for the first time obtained the comman( 
of a squadron and received the title of commodore, an honor that 
came to him at the age of thirty. During his absence from the 
United States Rodgers gained three numbers on the captains’ lig 
by reason of the retirement of McNeill and the resignation of 
Dale late in 1802, and the death of Barry, the senior officer of the 
navy, in September, 1803. Barry's successor as senior officer was 
Commodore Samuel Nicholson. 

When Commodore Morris arrived in the United States in the 
fall of 1803 he was haled before a court of inquiry, composed of 
two junior captains and a lieutenant. It reported that the commo- 
dore had not conducted himself in his command of the Mediter- 
ranean squadron “ with the diligence or activity necessary to exe- 
cute the important duties of his station.” The next regular step 
in naval procedure would have been the convening of a court mar- 
tial to try him. Jefferson, however, in May, 1804, arbitrarily dis- 
missed Morris from the navy, without a trial. His punishment 
greatly exceeded his offense. By the dismissal of Morris, Rodgers 
gained another number on the captains’ list. Only three officers, 
Commodores Nicholson, Murray and Samuel Barron, were above 
him in rank. 


THE SECOND CRUISE IN THE MEDITERRANEAN (1804-1805). 


Commodore Preble sailed from Gibraltar for Malta soon after 
Rodgers left the Mediterranean station in October, 1803. In Sep- 
tember he had sent the Philadelphia, Capt. William Bainbridge, 
and the Vixen, Lieut. John Smith, up the Mediterranean to block- 
ade Tripoli. On October 31, while pursuing a Tripolitan cruiser, 
Bainbridge ran the Philadelphia onto some hidden rocks, four or 
five miles to the eastward of the Pasha’s capital. He made stren 
uous efforts to float his vessel, but without success, and he was 
compelled to surrender her to the enemy. Aided by a heavy north- 
west wind that raised the level of the water, her captors soon 
floated their prize and brought her into port. Three hundred and 


seven American officers and seamen were thus made prisoners. 
The officers were for the most part not badly treated. At first the 
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crew were closely confined ; but later they were set to hard work, 
and were often stoned and flogged through the streets of Trip li 
like beasts of burden. The possession of these Americans by the 
Pasha, who on occasion threatened to kill them if the commander- 
in-chief of our squadron did not respect his wishes, greatly 
strengthened his position. 

Commodore Preble arrived at Malta on November 27, 1803. 
During the ensuing winter and spring he was engaged in maintain- 
ing the blockade, in watching the discontented rulers of Tunis and 
Algiers, and in preparing to attack Tripoli. The most notable 
event of the winter was the burning of the Philadelphia, in the 
night-time, in the harbor of Tripoli, by the ketch /ntrepid, Lieut. 
Stephen Decatur. For this gallant exploit the young lieutenant 
received a captaincy from the President and a sword from Con- 
gress. By the latter part of July, Preble was ready to begin the 
reduction of the capital. His fleet consisted of his flagship Consti- 
tution, six small brigs and schooners, and six gunboats and two 
bomb ketches which he had borrowed of the King of the Two Sict 
lies. Several times in August and the early part of September 
he attacked the enemy’s gunboats and land defenses, and inflicted 
much damage upon them. In these operations he had fifty men 
killed and wounded ; the loss of the Pasha was doubtless greater. 
Among the American officers who were killed were Capt. Richard 
Somers, Lieut. Henry Wadsworth (an uncle of the poet Long- 
fellow), James Decatur, James R. Caldwell, and Joseph Israel 
the first commissioned officers of the navy under the Constitution 
to die for their country. The Pasha offered to make peace for 
$100,000, but the commodore spurned his offer. While in the 
midst of these promising operations, Preble was succeeded by a 
new commander-in-chief, who arrived before Tripoli on Septem- 
ber 10, 1804. In December Preble sailed for America, taking with 
him the congratulations of his officers and friends on his brilliant 
service. 

The capture of the Philadelphia and the imprisonment of her 
officers and crew thor: ughly aroused the President, who now for 
the first time manifested a lively interest in the prosecution of the 
war. He decided to increase considerably the naval forces in the 
Mediterranean. Early in April five frigates, which had been laid 
up in ordinary in the Eastern Branch of the Potomac at Washing- 
ton, were placed in commission. These vessels were the President 
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44, the flagship of the new squadron, Commodore Samuel Barrop: 
Congress 36, Capt. John Rodgers ; Essex 32, Capt. James Barron: 
Constellation 36, Capt. H. G. Campbell; and the John Adams 2 
Acting-Capt. Isaac Chauncey. The new commander-in-chief 
Commodore Samuel Barron, was a member of the distinguished 
Virginian naval family of Barrons. When a mere youth he seryeq 
in the Revolutionary War under his father, James Barron Sr., the 
commodore of the Virginia navy. In 1798 he entered the Federal 
navy as captain, and in the conflict with France commanded suc. 
cessively the Richmond, the Constellation, and the Chesapeake. 

Rodgers’s call to sea duty found him in Washington where he 
had been employed since January, 1804, in superintending the con- 
struction of a gunboat—the very first vessel of Jefferson's famous 
flotilla. In July of that year Gunboat No. 1, being completed and 
ready for sea, sailed for Charleston, S. C., where, soon after her 
arrival, her seagoing career was interrupted by a severe storm 
which drove her from her moorings and left her high and dry in 
a cornfield. During the spring, anticipating his return to the Medi- 
terranean, Rodgers extended his knowledge ot the classic lands of 
antiquity by reading Virgil, Herculaneum, and doubtless similar 
works. He also found time to procure a midshipman’s warrant 
for his voungest brother, George Washington Rodgers, now a lad 
of seventeen years. Nor was he too busy to participate in the 
social diversions of the rural capital, attending on one occasion a 
ball that was given by his friend, Capt. Thomas Tingey, and other 
leaders of the polite society at the seat of government. 

His new command, the frigate Congress, was about the size of 
the Jnsurgente. She was built at Portsmouth, N. H., during the 
French war, costing some two hundred thousand dollars. Her 
burden was 1268 tons, and her complement 340 men. During 
April and May, 1804, Rodgers was equipping her in Washington, 
and about the first of June he dropped down to Hampton Roads. 
He was pleased with neither the crew nor the equipment of his 
vessel, both of which had been hastily supplied. At the Roads he 
discharged several men—“ miserable. useless, unsound wretches,” 
he called them, “ perfectly unqualified for any service.” He had 
his gunner, “an infamous scoundrel,” court-martialed. To a re 
sponsible employee of the Washington vard who had failed to 
equip the Congress with certain necessary articles, after having 


promised faithfully to do so, the irate captain wrote: “ It is your 





inter 
for | 
revel 

TI 
the f 
mod 


pass 
days 
tate 
orde 
inde 
on J 
day 
day 
tem, 
gres 
The 
terr 
Pre 
C 
the 
con 
mo’ 
whi 
cru 
far 
Err 
Gil 
ren 
the 
dot 
she 
scr 
wa 
fri 
an 
for 


at 








Our WARS WITH THE BARBARY CORSAIRS. 15; 


yrav that my) head may be knocked off before I return 


interest to | 
u are not punished before that 


for be assured if y! 


revenge the injury 
The John Adams sailed from Hampton Roads on June 26; a! d 


the four remaining V ‘immediate command of ¢ 


period I wiil 


ou have done me with my own hands.” 


essels. under the in 
luly <. For the first two weeks of Barron 


ii 5 


modore Barron, on : 
passage the weather was favorable, but for the last twenty-fi 
days the winds were ali ad and the sailing very tedious. To facili- 

: nt of the fiecet, the c mmodore on prong 


tate the moveme! 

ordered each captain to make his way to ‘ --braltar as best he could 
independent of the other ships. Rodgers, who r ached Gibraltar 
on August 12, Wa» the first to arrive in port. Later on the 

day the President and C stellation came in, and on the following 
' day the Essex. Susp ting that the Emperor « f \lorocco was cot 
J templating hostilities, Barron « rdered Rodgers to take the | 
1d ascertain the mtentions of that fickle rulet 


’ gress and Essex and 
! The commodore with th other two vessels proceeded up the Medi 


September 10 arrived oft ripoli and relieve d 


, terranean, and on Se} 


f Preble as commande f the blockading squadron 
r On August 15, Rodgers sailed from Gibraltar t Tangier witl 
t the Congress an ssexr. After communicating with the American 
d consul, he ordered the Essex, Capt. James Barron, to watch th 
e€ movements of two of the Emperor's galleys then in langier ba 
a while he proces led in the Congress down the west coast on 
T cruise of observation. He visited the western ports of Morocco as 
far south as Salle, but discovered no signs OF i stilit As the 
if Emperor appeared to be in a Ir ndly od, Rodgers returned t 
e Gibraltar. He deemed it prudent, however, to ode! the £ss 


g the Congress he proces led up th \Lediterranean oin Conn 
h, dore Barron, being anxious (as he said) that his vessel should 
$. share the credit to be derived from the reduction of Tripoli by in 
is scribing a lasting and honorable rem« \brance of her name on Its 
e walls. Calling at Algiers, he received on board tl hala 

friend. Col. Tobias Lear, who was now consul-general to Algiers 
d and was charged bv his government with « nducting negotiat 
2 for peace with the Pasha of Tripol After landing Lear at Ma 
0 Rodgers joined the bl ckading squadron 
g Soon after Commodore Barron arrived off Irip 

b liseast the liv 


if attacked by an extreme illness, caused 
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Hoping to improve his health, he now gave Rodgers the command 
of the blockading squadron and returned to Malta. Rodgers re. 
mained on the coast a little more than a month, during which time 
he was engaged in active cruising. The only vessels of the enemy 
that he saw were four small coasting boats, which effected their 
escape by reason of light winds and hazy weather. He wrote: 

Two of these boats I chased on shore, one about three and the other five 
miles to the westward of the town; and sent three boats in to bring one of 
them off, anchoring at the same time within the reach of grape of the 
shore, conceiving I should be able to cover the boats so effectually as to 
enable them to execute my orders without much opposition. But being so 
near the town and in sight of an Arabian camp, before they could reach 
the shore the enemy collected in such numbers as to make the thing im- 
practicable without the greatést probability of making sacrifices or at least 
hazarding more than the emergency of such an acquisition would justify, 
The enemy were covered by the rocks in a manner to prevent my annoying 
them much by the fire from the ship. To the officers (Lieutenants Wyer, 
Henley, and Blakely, commanding the boats) and men engaged in this 
service, it is but justice in me to observe that they would have affected 
the execution of my orders, I have not the least doubt, in spite of all opposi- 
tion, had I not been induced, through motives of regard of the consequences 
of hazarding the lives of so many brave men to affect an object of so little 
importance to their country, to countermand my orders by signal after 
they had reached the enemy within pistol shot 

This incident is characteristic of Rodgers’s great care and re- 
gard for his men. Throughout his naval career he showed an un- 
willingness to hazard their lives unless the chances or results of 
success warranted the risk. On the other hand he was remarkably 
reckless of his own life when there existed the merest possibility 
of attaining a worthy object. Several incidents exhibiting his 
fearlessness and personal daring have already been narrated—the 
facing of a mob in Liverpool, the cowing of the mutinous crew of 
the Jnsurgente, and the saving of life and property at Cape Fran- 
cois. An incident of a somewhat similar character occurred on the 
blockade, and may be told in Rodgers’s words: 

Conceiving it an object of no small importance to know to certainty to 
what distance our ships can approach the batteries of Tripoli with safety, 
I had resolved for some time past on sounding, the first favorable oppor- 
tunity, for this purpose. And on Friday night, roth instant, I made the 
attempt and succeeded without interruption, much to my satisfaction. It 
being between one and two o'clock in the morning when I went in, and 


everything quiet, I was enabled to approach so near as to observe the 
position of the cruisers, and found that all the gunboats were hauled up 





with 
batter 


moort 
acqua 
good 
ot evi 
be eff 
any © 
thoug 
Te 
to ot 
turec 
itzer 
scraf 
said 
incli 
pape 
took 
O 
orde 
days 
her. 
sea-| 
after 
tect 
his 1 
guis 
men 
of tl 
the | 
24's 
Her 
bear 
Her 
mor 
offic 
all. 
F 
had 
moc 
ron 








ind 


St 








Our WARS WITH THE BARBARY CORSAIRS. 1159 


with their sterns foremost on the bea is to enable them to act as a 
battery, and the ketch, schooner, brig, and two galleys dismantled and 
moored to the walls The brig has no masts 11 l am now sufficiently 
acquainted with the coast ntiguous to the batteries to consider myself a 
good pilot. And this has proved to n n service like this, the necessity 
of every man-of-war having a gig, as the sounding of an enemy's coast can 
be effected in one of these boats without risk, when it cannot be done in 
any other way with satety [ was in four feet of water, unperceived, al 
though I could hear the people on shore distinctly in common conversation 


Towards the latter part of October, Rodgers sailed for Malta 
to obtain water and to repair his ship. On his way to port he cap 
tured a small xebec, mounting two carriage guns and some how- 
itzers, and carrving nine Turk She had neither colors nor a 
scrap of paper of any kind showing her nationality. Her crew 
said that she was a prize to a Tunisian cruiser, but Rodgers was 
inclined to believe that she was a Tripolitan vessel and that her 
papers had been destroyed to conceal her identity. He therefore 
took her into Malta for examination 

On November 1 Commodore Preble delivered to Rodgers by 
order of Commodore Barron the frigate Constitution, and a few 


flag of her new mmander was hoisted on board 


days later the 


her. She was Rodgers’s first 44, and for several vears was his 


sea-home. This famous frigate was built at Boston in 1794-1797, 
after models furnished by Jonathan Humphreys, the skilful archi 


tect of our early naval ships. He is said to have drawn many of 


his ideas of shipbuilding from the French practice. The distin 
guishing feature of his vessels was their excess in size and arma 
ment over vessels of the same class in foreign navies. The lines 


1 


of the Constitution were remarkably fine, and her beauty elicited 
the admiration of all observers. She mounted twenty-eight long 
24's on the gun-deck, and six 24’s and ten 12's on her upper deck. 
Her length on the load water-line was 175 feet and her breadth of 
beam 43.6 feet. Her draft was 22 feet. Her tonnage was 1576 
Her tanks held 48,600 gallons of water, and her hold stowed six 


months’ provisions. She carried 22 commissioned and warrant 


officers and 378 petty officers, seamen, and marines—400 men in 
all. Sailing free under topgallant-sails, her speed was 13.5 knots 
From Malta, Rodgers proceeded to Syracuse, where our fleet 


had a depot of supplies and a naval hospital. Here he found Com- 


modore Barron, who was still sick *T am so unwell to-day,” Bar- 


ton said on November 3, “ that I can scarcely write at all and am 
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unfit for business. God knows how it will end!” Ten days later 
he made Rodgers acting commander-in-chief of the squadron 
writing to him as follows: “As I shall not be able to attend to 
the business afloat for some time, I request you will hoist the broad 
pendant on board the Constitution and give such orders for the 
safety of the squadron from time to time as may be most proper,” 
By the latter part of the month Barron’s health had improved, and 
since not much could be done on the blockade during the winter 
he decided to send Rodgers to Lisbon for seamen, where it was 
understood they were plentiful. Rodgers was to call at Tan- 
gier on his way through the straits, and, in case he found the Em- 
peror peacefully dispesed towards us, he was to order the Siren, 
which was now guarding our interests in that quarter, to join the 
commodore. 

Rodgers left Syracuse on November 29 and arrived at Gibraltar 
on December 18. Owing to an epidemic of yellow fever, he did 
not go ashore, but proceeded at once to Tangier, where he was 
pleased to learn that our relations with the Emperor were quite 
satisfactory. On the way to Lisbon he encountered a heavy wes- 
terly gale which drove him off his course, and for a time compelled 
him to carry a heavy press of sail to avoid being cast away on the 
coast of Morocco. On December 28 he reached Lisbon, with his 
bowsprit badly strained and his sails much damaged. Here he was 
delayed several weeks under circumstances that greatly tried his 
temper. Several days elapsed before he could obtain practique, 
and on reaching the city serious difficulties arose over the enlist- 
ment of seamen. For many of the inconveniences that he suffered, 
Rodgers blamed the American consul, William Jarvis, with whom 
he had a serious altercation. He threatened the consul with chas- 
tisement ; and accused him of neglecting the interests of his gov- 
ernment, of interference with the enlistment of seamen, and of 
‘contemptible ungentlemanly conduct.” 

After enlisting all the recruits that could be obtained at Lisbon, 
Rodgers sailed for Gibraltar, where he arrived on February 14, 
1805. Since some recent movements of the Emperor’s cruisers 
looked suspicious, he ordered the commander of the Stren to te 
main in the straits. His stay in port was very brief, as he was ex- 
ceedingly desirous to regain his commodore. “I can scarcely de- 


scribe the anxiety which I feel for the approach of summer,” he 
wrote at this time to the Secretary of the Navy, “as I am satis 
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fed that if we do our duty we shall reduce Tripoli in a manner 
that will be particularly advantageous and highly honorable to our 
country.” The Constitution arrived at Malta on February 25. 

Since the spring of 1805 constitutes an important period of the 
Tripolitan war, it may be well to obtain a general view of the dis- 
tribution of the ships of the squadron at that time. Barron's fleet 
in commission consisted of five frigates and seven small sailing 
craft. The Siren (Stewart) was stationed in the straits. The 
eleven remaining vessels were engaged chiefly in three enterprises, 
the most important of which was the blockading of the capital and 
coast of Tripoli. Four vessels were wholly employed on this duty: 
the frigates Constitution (Rodgers), President (Cox), and Con- 
stellation (Campbell), and the schooner Vixen (Smith). During 
the early spring three other ships were also thus employed: the 
frigates Congress (Decatur) and Essex (J. Barron), and the 
schooner Nautilus (Dent). A second enterprise was the obtain- 
ing of naval materials of various kinds from Italian and Austrian 
ports, which work fell to the Essex and Congress, and the schooner 
Enterprise (Robinson). The schooners Argus (Hull) and Nauti- 
lus (Dent), and the sloop Hornet (Evans), found employment in 
athird undertaking. This requires some explanation. 

Asa passenger on board the President with Commodore Barron, 
there returned to the Mediterranean in the summer of 1804 Wil- 
liam Eaton, formerly a captain in the United States army, later 
consul to Tunis, and now navy agent to the Barbary regencies. 
This erratic genius was authorized by Jefferson to undertake an 
expedition designed to place upon the throne of Tripoli Hamet 
Karamanli, an older brother of the reigning Pasha, and by descent 
the rightful ruler of the nation. Hamet, it was said, was willing 
to make a most favorable treaty of peace with us, and his friends 
and allies would aid us in reducing the Pasha’s capital. The first 
step in this ambitious undertaking was to find Hamet, who had 
sought refuge in Egypt. In November, 1804, Eaton was conveyed 
to Alexandria by Lieut. Isaac Hull in the Argus. He finally found 
the refugee some hundreds of miles up the Nile among the Mame- 
lukes, and returned with him to the coast. Forty miles to the 
westward of Alexandria Eaton collected an “ army,” consisting of 
about four hundred men, one hundred and five camels, a few asses, 
and a quantity of military stores. It contained ten Americans: 
General William Eaton, commander-in-chief ; Lieut. P. N. O’Ban- 
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non, of the marine corps; Midshipman P. 


P. Peck, a non-com. 
missioned officer; and six marines. In Eaton's motley troop there 
were twenty-five cannoneers of various nationalities, with three 
officers; thirty-eight Greeks, with two officers; Hamet and his 
suite of about ninety men; a party of Arabian cavalry ; and several 
footmen and camel-drivers. 

On March 8, 1805, the army began its march across the Libyan 
desert to the port of Derne, distant some six hundred miles. This 
town, the second largest in Tripoli, was the capital of an extensive 
province. All the genius, resource, and valor of the general were 
needed to bring to a successful conclusion his daring venture, 
After encountering many obstacles and undergoing great priva- 
tions and dangers, he brought his army, now re-enforced by a 
rabble of Arabs, before Derne, which place, with the aid of the 
Argus, Nautilus, and Hornet, he captured on April 27. Here for 
several days his position was exceedingly precarious. He suc- 
ceeded, however, in defeating the forces of the Pasha that were 
sent against him, and in strengthening his army ; and he felt con- 
fident that by the aid of the fleet he could continue his march west- 
ward to the capital, some seven hundred miles distant, and capture 
it. His plans, however, seem chimerical in view of the long march 
across the desert, the exhaustion of his resources, the timidity and 
irresolution of Hamet, and the poverty and small number of the 
exiled Pasha’s followers. It is not clear how the general could do 
more than hold Derne. 

Rodgers had nothing whatever to do with Eaton’s daring ex- 
ploit. He spent almost the whole of the spring of 1805 before 
Tripoli in command of the blockading squadron. Once, in March, 
he made a brief visit to Malta to see the commodore, who was still 
sick. When the weather was fine he frequently reconnoitered the 
harbor in quest of information respecting the enemy's forces. On 
April 24, some five miles from Tripoli, he fell in with and captured 
a privateer of eight guns, accompanied with two Neapolitan prizes, 
and bound directly into port. The captured vessels were sent to 
Malta in charge of the President, Capt. George Cox. 

Several times during the spring Rodgers communicated with 
Bainbridge, sending him letters and clothing for himself and men 
Since all correspondence was censored by the Tripolitan officials, 


Rodgers was unable to write as frecly as he wished, but he suc- 
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ceeded in hinting to. the unfortunate captain that the prospects of 


his release were bright. He wrote: 
Chance has placed you in a situation which requires patience and forti 


tude to withstand Fortitude I know you possess, and patience you must 
summon to her aid a litt! iger. The officers of every denomination in 


the squadron participate in ) sufferings; every nerve will be exerted 
-e will beam with pleasure the day that fate 
' 


in your behalf, and every tac 

shall decree you and your fellow-sufferers free men. Patienc: Pray 

make my regards to Messrs. Porter and Renshaw, and be pleased to inform 

Mr. Renshaw that his friends in Philadelphia are well, as also those of 

Mr. Gibbon in Washington and Virginia. I have sent two trunks contain- 

ing wearing apparel, « and Mr. Harwood, and the other 
| 


for Mr. Gibbon, which were sent out from Washington in the Congress 


ne for Dr. Rid; 


y 
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As Commodore Barron remained sick at Malta throughout the 
spring, his arrangements for the blockade and the proposed attack 
on Tripoli were not made with the energy or vigor that he other- 
wise would have shown. In March, Rodgers outlined a plan for 
conducting the blockade, intercepting the enemy’s cruisers, and 
providing an auxiliary force for offensive operations, which he 
sent to Barron. “I would not have ventured to have given an 
opinion unasked for, thus freely,’’ he wrote, “ was it not with an 
intention of alleviating the anxiety which you must naturally feel 
in consequence of your being debarred from using those exertions 
which your capacity would enforce were you in health.” Rodgers 
believed that the attack on Tripoli should be made before the first 
of June. April went by and then the first part of May, without a 
sign from the commodore that he planned to make an immediate 
movement. These were anxious days for Rodgers. On April 17 


he forcibly expressed his views in a letter to Lear: 


I do not believe that he [the pasha] will accede to what you will con 
sider equal terms, until he is made more sensible of our force and demon- 
stratively convinced of our capacity to use it. .... I feel more than ever 
confident our present force, with an addition of two mortars and two 
gunboats, will enable us to give you the opportunity of negotiating a peac« 

rfectly to your wishes. If the attack is made within six weeks, d 
roper regulations, I will pledge all that’s sacred and dear to me that we 

cceed in the most perfect. hat 1 rable in 


At this time Commodore Barron and Colonel Lear agreed with 


) rt - ° - 
Rodgers that lripoli should be attacked before negotiations for 


peace were begun, a view that was in accordance with a sound 


military judgment \ more favorable treaty could certainly be 
negotiated after the Pasha had seen the American squadron drawn 
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up in battle array before his capital and had felt the full foree of 
the argument that its guns were capable of making. Moreover, 
the American government expected Barron to reduce Tripoli, ang 
was preparing to send him a fleet of gunboats. Since the fal] of 
1804 he had been waiting for the coming of spring when favorable 
weather would permit offensive operations. 

On one of the last days of April one of the vessels of the squad. 
ron arrived at Malta, bringing direct overtures for peace from the 
Pasha. The choice of refusing or accepting them lay with Com. 
modore Barron. Lear’s orders were to negotiate a treaty of peace 
when, in the opinion of the commander-in-chief, the time for mak. 
ing peace had arrived. Barron wisely declined to accept the over. 
tures. His views on Mav I may be obtained from a letter that he 
wrote to Rodgers on that date: “ My health, | am happy to say, 
has greatly improved within a few days. My strength begins to 
return and I have sanguine hopes that I shall be able to appear 
personally before Tripoli as soon as the season is sufficiently ad- 
vanced for entering upon offensive operations.” It is thus seen 
that on May 1 the commodore intended to attack Tripoli. The 
outlook for the success of the American arms was highly favor- 
able—even more favorable than Barron at the time had reason to 
expect, for he did not then know that Eaton was in possession of 
Derne and that the government at Washington was sending out 
re-enforcements. 

The following sentences extracted from a letter of Lear to Rod- 
gers show the peace commissioner’s views on May I: 

I have received by the ketch a letter from the Spanish consul written by 
the express desire of the Pasha, saying that he proposed as the ground 
work of a negotiation that we should pay him two hundred thousand dol- 
lars for peace and ransom and give up all his subjects in our hands gratis 
with all their property. This is the first direct overture which has been 
officially made, and although much less extravagant than I should have 


expected, yet is totally inadmissible. ... . The ground work, however, 
must be very different from this before I can think of raising a super- 
struction. .... I see no prospect of all our force being concentrated and 


ready to act against Tripoli before the beginning or middle of June, so 
that I must regret that you will not have your just and sanguine wishes 
accomplished of seeing us ready to make an attack before that time. 


A few days after May 1 Commodore Barron’s plans underwent 
a complete change. By May 18 he had decided to relinquish the 
command of the squadron to Rodgers, to abandon the attack on 
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Tripoli, and to accept the Pasha’s overtures for peace which he 
had recently rejected. \Why the commodore had suddenly reached 
conclusions so widely different from his former ones is an inter- 
esting question. In the first place, the expected improvement of 
his health had not been ¢ ffected, and he was therefore constrained 
to surrender the command of the squadron to Rodgers. His in- 
terest in offensive operations, since they were not to be directed by 
himself, naturally declined. The reasons for the abandonment of 
his plans that he gave doubtless had much weight with him; his 
application to the Neapolitan and Venetian governments for the 
loan of some bombards and gunboats had resulted in disappoint- 
ment and failure, and such craft were “ essential to ensure the 
complete success of offensive operations ”’; several vessels must be 
sent home because the term of enlistment of their crews would 
soon expire ; the weakness of Hamet and his cause did not warrant 
further co-operation with him; the capture of Derne would lead 
the Pasha to moderate his pretensions and to accept a peace hon- 
orable to the United States; and no opportunity to release Bain- 
bridge and his men that promised success should be lost. 

The commodore was probably assisted in arriving at his conclu- 
sions by his brother, Captain James Barron, who reached Malta 
from Venice and Trieste on May 12. Since October, 1804, the 
captain had greatly aided the commodore in managing the fleet. 
Rodgers believed that the younger Barron was his enemy, and was 
intriguing against him. He said that Captain James used “ every 
means which his imagination could invent to induce the commo- 
dore not to give up the command,” while at the same time he was 
“assuring me with the gravity of a Judas that he had been endeav- 
oring to prevail on his brother to resign.”"* Lear was accused of 
exerting an undue influence over the commodore in behalf of 
peace, but Rodgers emphatically denied the charges made against 
his friend. It must be said, however, that Lear was not a bellicose 
man. The choice of peace or war lay with the elder Barron, and 
he must be held responsible for his official acts. It is true that his 
health was bad; but his mind, if we may judge from his letters, 
was clear and sound. Certainly Rodgers had no part in determin- 
ing the commodore’s decision. He was on the blockade before 
Tripoli, and was daily expecting the arrival of the whole squad- 
ron prepared for offensive operations. He declared afterwards 

‘Rodgers’ Papers, Rodgers to Eaton (undated) 
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that he was always positively of the opinion that a negotiation 
ought never to have been attempted until “ our whole force was 
drawn up before the enemy’s walls.””"" The commodore’s action 
was precipitate. The sudden withdrawal of his support from 
General Eaton, with whom he had been co-operating for several 
months, placed his ally in a most embarrassing position. Nor was 
it just to Rodgers that the commodore should adopt a wholly ney 
policy at the very moment of his resignation and bind his suc- 
cessor to carry it out. On the other hand, it should be said that 
had Barron been a well man he would certainly have attacked 
Tripoli; and that his decision to make peace was not without bene. 
ficial results to the United States. 

The commodore’s letter resigning his command and notifying 
Rodgers of his determination to begin negotiations for a treaty 
was dated Malta, May 22, 1805. After referring to his ill health, 
he said: 


To relinquish my command, therefore, is, I conceive, a duty which I 
owe to our country and to the service in general, but more particularly to 
the present squadron—an act of justice which the skill, courage, and 
general merits of the officers and the order and discipline of the crews at 
once enforce and embitter. For you, sir, need not be informed that this 
decision could not be made without a long and painful struggle as well as 
mature deliberation; but it is made, and, accordingly, I do hereby resign 
my command of the naval forces of the United States in these seas, and 
by this letter communicate officially my resignation to you on whom the 
command devolves by the law of seniority; reserving to myself, however, 
the right of reassuming it in case the war should be protracted beyond my 
hopes and expectations, and my health be fully restored 





The commodore then added: 


The pain inseparable from this act of duty is greatly alleviated by two 
reflections. First that in having you, sir, for my senior captain, I am 
enabled to resign my station to an officer who already in a high degree 
enjoys the confidence of our government. And, secondly, that previous to 
my resignation the consul-general has expressed his coincidence with the 
opinion which I officially communicated to him respecting the propriety 
and policy of meeting the recent overture of the Pasha of Tripoli so far as 
to offer a negotiation, for which I am persuaded that the present moment 
is eminently favorable and of the success of which I entertain sanguine 
expectations, conducted as it will be by a gentleman of such ability, expe- 
rience, and moderation as Colonel Lear, with the ready assistance and 
co-operation which I doubt not he will find in your activity and zeal. 


*Rodgers’ Papers, Rodgers to Eaton (undated). 
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on CoMMANDER-IN-CHIEF OF THE MEDITERRANEAN SQUADRON 
ras (1805-1806). 
on On May 24, 1805, the frigate Essex, Capt. James Barron, with 
m Peace Commissioner Lear as a passenger, sailed from Malta for 
ral Tripoli, where she arrived on the 26th. At 10 o'clock a. m. of that 
as dav Barron and Lear went aboard the frigate Constitution and 
” notified her commander, Captain John Rodgers, that Commodore 
e- Samuel Barron had relinquished his office as commander-in-chief 
at of the Mediterranean station and had authorized the beginning of 
ed negotiations for peace with the Pasha. Rodgers at once assumed 
e- his new command, with the Constitution as his flagship. Captain 
Barron, Lear and the new commander-in-chief then went aboard 
ig the Essex and stood towards the town, hoisting a flag of truce, 
ty which was answered by a similar flag from the Pasha’s castle. 
I Soon a boat containing the Spanish consul and an officer of the 
Pasha came off and boarded the Esser. Negotiations for peace 
I were at once begun. In the initial conference, the Pasha was rep- 
to resented by the Spanish consul; but, on Lear’s objecting to him, 
id the Danish consul, Nicholas C. Nissen, a good friend of the Ameri- 
“ cans, took his place. Humiliated by the successes of the navy and 
K alarmed by the movements of Eaton, the Tripolitan ruler was dis- 
n posed to end the war. He acknowledged that he was defeated and 
d that the squadron then in the Mediterranean was sufficient to re- 
" duce his capital. He declared, however, that should his enemy 
. drive him to the last extremity he would retire from his capital 
with the officers and crew of the Philadelphia to a castle in the in- 
terior of his dominions which he had prepared for them. 
On opening the negotiations Lear rejected the Pasha’s original 
' offer of peace for $200,000. After some time had been spent in 
, discussion and bargaining, the peace commissioner stated his ulti- 
matum, and it was accepted. On June 4 a treaty of peace and 
amity between the United States and Tripoli was signed. It pro- 
vided that the prisoners in the possession of the belligerents should 
: be exchanged man for man, and that for the excess remaining in 
the hands of the Pasha our government should pay $60,000. 
Derne was to be evacuated, and Hamet’s family was to be restored 
to him. The peace established by the treaty was to be on the 
terms granted by each country to the most favored nations. 
Rodgers’ Papers, Rodgers to Eaton (undated) 
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While Lear's treaty was an honorable one and was satisfactory 
to the government at Washington, its stipulation respecting a rea. 
som was justly objected to by the opponents of the administration, 
It must be remembered, however, that the practice of ransoming 
prisoners had at this time the sanction of Christendom, and that 
by the payment of a small sum of money more than three hundred 
captive Americans were released, and possibly saved from death, 
since the Pasha frequently threatened to kill them. Preble haq 
once offered $100,000 for peace. A great advantage was yielded 
by Commodore Barron when he decided to treat with the Pasha 
before he attacked Tripoli and while the vessels of the squadron 
were scattered over the Mediterranean. Under all the circum. 
stances the terms obtained by Lear were as favorable as could be 
expected. It has been said that his treaty awakened the con- 
science of Europe. “ From the day that it was signed the power 
of the Barbary corsairs began to wane. The older countries saw 
their duty more clearly, and ceased to legalize robbery on the high 
seas. To America the success gave an immediate position which 
could not easily have been gained in any other way, and, apart 
from its moral results, the contest with Tripoli was the most 
potent factor in consolidating the navy of the United States.”* 

The initial conferences were held on board of the Essex ; but on 
May 29 the negotiations were moved to Rodgers’s flagship, the 
Constitution, and on June 3 the preliminary articles were signed 
on board that vessel. Commodore Rodgers doubtless aided the 
peace commissioner with his counsel. Although he supported the 
treaty, he was not wholly satisfied with it. His views and wishes 
at this time are disclosed by the following words of Lear, written 
on June 3: 

This, I believe, is the first instance where peace has been concluded by 
any of the Barbary states on board a ship-of-war. I must pay a tribute 
to Commodore Rodgers, whose conduct during the negotiation on board 
was mixed with that manly firmness and evident wish to continue the war if 
it could be done with propriety, while he displayed the magnanimity of an 
American in declaring that we fought not for conquest, but to maintain our 
just rights and national dignity. 


Lear then adds: 


You will pardon me if I here introduce a circumstance evincive of the 
spirit of our countrymen. At breakfast this morning Commodore Rodgers 











*Lane-Poole, The Story of the Barbary Corsairs, 291. 
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cbserved that, if the Pasha would consent to deliver up our countrymen 


without making peace, h d engage to give him two hundred thousand 
dollars instead of sixty thot nd, and raise the difference between the two 
sums from the officers of 1 navy, who, | was pt rf ctly assured, would 
contribute to it with the highest sat sfaction 


On the evening of June 3 Commodore Rodgers and Colonel 
Lear went ashore to visit the officers of the Philadelphia and con- 
gratulate them on their liberation. On the next day a symbol of 
the restoration of peace was displayed at the American consulate, 
where a little more than four years before the flagstaff had been 
ut down, by raising a new flagstaff and again hoisting the Ameri- 
can flag. Dr. John Ridgely, the surgeon of the Philadelphia, was 
appointed charge d’affaires. The American prisoners, after a cap- 
tivity of nineteen m nths, were released and sent aboard the ships 
of the squadron. On June 6, Rodgers sailed to Malta in the Con- 
stitution to fetch the Tripolitan prisoners and the money due the 
Pasha. He was again at Tripoli on the 17th, and three days later 
he visited the Pasha and received his assurances of good-will and 
friendship. On June 21, accompanied by Lear, the commodore 
returned to Malta. 

A few days before Commodore Barron resigned the command 
of the Mediterranean squadron, he wrote to General Eaton of his 
decision to begin negotiations for peace and intimated that Derne 


would in all probability have to be evacuated. He also ordered the 
vessels that had been co-operating with Eaton to leave Derne and 


proceed to Syracuse after giving the general an opportunity to 


embark his forces. This gallant officer, however, was determined 
| 7 1 


not to abandon the captured town and his allies until compelled to 
do so. On June 5 Commodore Rodgers, thinking that possibly 
Eaton might be still at Derne, sent the Constellation, Capt. H. G. 
Campbell, to inform the general of the conclusion of peace and to 
convey him and his party to Syracuse. Campbell reached Derne 
on June 11, and soon after his arrival received on board his ship 
Eaton, O'Bannon, and the other Americans of the army, a com- 
pany of cannoneers, a party of Greeks, and Hamet and his suite of 
some forty dependents. On June 25 the Constellation arrived at 
Syracuse. Here Hamet and his followers found quarters ashore. 
Commodore Rodgers allowed him two hundred Spanish dollars a 
month for his support. The commodore wished to send Hamet to 


American State Papers, Foreign Relations II, 718 
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America, but, being fearful of a sea voyage he declined to go. 
Hamet received no little sympathy in the States. In April, 1806, 
Congress voted him $2400. Some of the critics of the Republica 
administration contended that he had been unjustly treated and 
that his cause had been dishonorably abandoned. In view of the 
hopelessness of his prospects when Eaton found him among the 
Mamelukes and the little aid that he rendered in the march to 
Derne and in the capture of that port, it cannot be said that this 
weak, irresolute man fared ill at the hands of the American 
government. 

While the negotiations with Tripoli were being conducted, Rod- 
gers decided that, if they resulted in the concluding of a peace, he 
would make an expedition to Tunis, with the ruler of which power 
he had been having trouble. For several weeks during the early 
summer of 1805 the commodore was at Syracuse and Malta pre. 
paring his fleet for a visit to the Tunisian capital. Various other 
matters also demanded his attention at this time. The usual dis- 
ciplinary measures of a fleet in port were to be attended to. A 
rather important duty that fell to him late in June was the appoint- 
ing of a court of inquiry to investigate the loss of the Philadelphia. 
Its members were Captains James Barron, H. G. Campbell and 
Stephen Decatur ; and its judge advocate, General William Eaton, 
Its sessions were held at Syracuse on board the President. After 
examining Lieut. David Porter and several other witnesses, the 
court decided that Bainbridge had acted with fortitude and good 
judgment and was not censurable for the loss of his ship. 

During his stay at Syracuse and Malta the commodore decided 
several controversies that had arisen between the commander-in- 
chief of the squadron and foreign governments over captured ves- 
sels. In September, 1804, the Argus had taken the ship St. 
Miguel. Some of the subjects of the Czar of Russia claimed her 
as their property, and Rodgers finally agreed to surrender her to 
the Russian consul at Malta. In the summer of 1805 the Sublime 
Porte sent a Turkish frigate to Malta to claim the Ottoman ketch 
Gheretti and two Greek polacres, La Madona and Jebra. The 
ketch had aided the Tripolitan gunboats in capturing the Philadel- 
phia when she ran aground in October, 1803. Later she was taken 
by Preble and named the /ntrepid, and under the command of De- 
catur she burned the vessel in whose capture she had participated. 
Finally, Preble converted her into a fire-ship and sent her into the 
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harbor of Tripoli to destroy the enemy's gunboats, where she blew 
up, killing Somers, Wadsworth, and Israel. The two polacres 
were captured by Commodore Barron for a violation of the block- 
ade. Rodgers pacified the Porte by agreeing to give up the pola- 
cres and to refer the case of the Gheretti to Washington for 
adjudication. 

Another matter that gave the commodore much anxiety at this 
time was the trial of Lieut. C. L. Ridgely, who in January, 1805, 
was arrested at Messina and charged with killing George Hutch- 
inson, a mate of an English transport. Protesting his innocence, 
Ridgely gave himself up for trial. A court constituted by the King 
of the Two Sicilies tried him and found him guiltless, restoring 
him (as Rodgers said ) “‘ spotless to his country and to his friends.” 

In July, while the commodore was at Malta with his fleet, sev- 
eral British men-of-war, under the command of Commodore 
Hammond of the Royal Navy, were anchored in the harbor. The 
desertion of seamen from one squadron and their enlistment by the 
other gave the commodores grounds for complaint against each 
other. Remonstrances and demands for restitution were made on 
each side. In the end the differences were settled in a manner 
satisfactory to Rodgers, as may be seen from the following words 
which he addressed to the Secretary of the Navy: “ After receiv- 
ing the men which I had demanded, it was stipulated between 
Commodore Hammond and myself that all deserters from our re- 
spective squadrons, impressed Americans excepted, should be 
given up; he saying at the same time that he did not conceive I 
was bound to give up men which had entered our service in the 
United States, whatever might have been their previous situation. 
This is what the British have never in any one instance acknowl- 
edged before.” During the Barbary wars difficulties with the 
English over seamen were frequent, but they were not always set- 
tled as happily as those between Rodgers and Hammond. 

About this time the Mediterranean squadron was considerably 
strengthened by the addition of several vesesls. An addition made 
by Lieut. Thomas Robinson of the Enterprise, however. did not 
greatly strengthen the fleet. He purchased at Alcona, in the Adri- 
atic sea, six “ miserable, defenceless trabaccoloes and lateen boats,” 
which had neither guns nor crews. Eight gunboats arrived at 
Syracuse from America between the 7th and oth of July, all within 
forty-eight hours of each other. “ This,” Rodgers wrote, “is a 
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very extraordinary circumstance and equally worthy of remark, 
when we consider that they all sailed on different days from all 
the different principal ports between and including Charleston 
(S. C.) and Boston (Mass.). In point of effective force and yt. 
ity they are vastly superior to anything of the kind I have yet seen, 
and they sail in all respects uncommonly well.” It should be said 
that a gunboat of the old navy was a vessel some 60 feet long ang 
15 feet wide, carrying from 25 to 45 men and mounting one of 
two large guns. A ninth gunboat sailed for the Mediterranean, 
but was lost at sea. About the first of September two bom) 
ketches, Vengeance and Spitfire, which Preble had purchased jn 
Boston, arrived at Syracuse. 

An unfortunate experience of Gunboat No. 6, Lieut. James Lay. 
rence, caused Commodore Rodgers to issue an important order to 
the fleet. When off Cadiz this vessel was boarded by the British 
ships Jenedos and Dreadnought, part of a squadron under the 
command of Vice-Admiral Cuthbert Collingwood, one of Nelson's 
commanders. While Lawrence was below with the English off- 
cers, three of his men, who had been unruly during the passage, 
discovering some of their former shipmates on board the visiting 
boat, declared themselves English subjects with a view to obtaining 
their release from the American service. One of them claimed to 
be a deserter from the British frigate Flora. The officers, on being 
told of the declaration of the men, demanded their release, but 
Lawrence refused to surrender them. Deeming it advisable to 
state his case to the admiral of the fleet, the young lieutenant, after 
giving strict orders to his first officer, Midshipman James Roach, 
not to permit any one to leave the vessel, went on board the British 
flagship Dreadnought. During his absence another English boat 
came alongside of the gunboat and the three men jumped into it 
before Roach could prevent them, and were conveyed to the flag- 
ship. On learning of the desertion of his men, Lawrence de 
manded their release, but Collingwood refused to give them up. 
Lawrence then offered to surrender the gunboat, but the admiral 
would not accept it. Finally the offended lieutenant returned to 
his vessel without his men. On receiving an official account of this 
outrage Rodgers issued the following spirited order to the com- 
manders of his fleet: 


An insult offered to the flag of the United States of America on the 12th 
of June, last, near Cadiz, by a British squadron under the command of 
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Admiral Collingwood, induces me, as the commander-in-chief of the United 
States’ forces in these seas, to direct that you do not under any pretence 
whatever suffer your vessel to be detained or your men to be taken out of 
your vessel without you are compelled so to do by superior force; in which 
case, having resisted to the utmost of your power, you are directed to 
surrender your vessel as you would to any other common enemy, but on no 
account to leave her until after you have struck your colors; after which, 
if you are not compe ‘led by the author or authors of such insult and vio- 
lence to quit your vessel, you are directed by me so to do; and going on 
hoard the enemy to deliver your sword to the commanding officer of the 
enemy’s vessel, and n 

lutely put on board her by force. On saying that you are not to suffer your 
yessel to be detained, you are not to consider that it extends to the pre 


tt return to your own again unless you are abso 


vention of your giving every satisfaction to the vessels of war you may 


meet on the high seas whose nations are at peace with the United States, 
so far as a friendly intercourse will justify 

While the commodore was preparing his fleet for the expedition 
against Tunis, he ordered several ships to proceed on detached 
service. The brig .drgus, Master-Commandant Isaac Hull, was 
sent to Alexandria with fourteen thousand dollars to pay a debt in- 
curred by Eaton. As a measure of precaution the frigate Con- 
gress, Capt. Stephen Decatur, and schooner Vixen, Master-Com 
mandant George Cox, were directed to cruise off Tunis and guard 
our interests in that quarter. Capt. James Barron was ordered 
to convey home in the President his sick brother and several 
the officers of the Philadelphia. Commodore Barron had recently 
visited Catania and Mount Etna for the benefit of his health. Rod- 
gers always spoke of him in the highest terms and seems to have 
regarded him as a friend. For Captain James, however, he ac- 
quired during this cruise a strong antipathy. 

On July 14, 1805, the fleet sailed from Syracuse for Malta, 
where additional supplies were taken on board, and on the 22d it 
was ready for sea. The commodore’s largest vessel was his flag- 
ship Constitution 44. Next in size and armament were the frigates 
Constellation 36, Capt. H. G. Campbell; Essex 32, Master-Com- 
mandant Charles Stewart; and John Adams 28, Master-Command- 
ant John Shaw. The small craft consisted of the brig Stren, 
schooners Nautilus and / nlerprise, sloop Hornet f, transport Frank- 
lin, and eight gunboats. There were in all seventeen vessels 
the largest fleet of the American navy that had ever gone to sea. 
On board the Hagship was Col. Tobias Lear, whose credentials em- 
powered him to adjust terms of conciliation with any or all of the 
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Barbary rulers. On July 23 Rodgers sailed from Malta, and eight 
days later, after a tedious passage, arrived in Tunis bay, where he 
was joined by several other vessels of his squadron. On August 
1 the fleet anchored in the road of the Goletta, about four miles 
from the city. 

The Bey of Tunis at this time was Hamuda Pasha, a most jp. 
teresting character. During his long rule, which began in 1782, he 
had been frequently at war with the neighboring powers. Like 
other Barbary potentates in his pride, cruelty, ignorance, religious 
fanaticism and love of pomp, he was nevertheless in many respects 
far superior to the generality of them. He had a quick under. 
standing and was able to pursue a course of action with firmness 
and decision. At times rash and foolish, he was more often pru- 
dent and circumspect. One of our consuls said that the Bey was 
as ignorant as the figure-head of the Constitution in respect to 
letters or the political history or situation of any country on earth 
beyond the bounds of his horizon, and that he had no knowledge of 
the strength, wealth and size of the United States. “I do not 
esteem him a man of duplicity,” the consul wrote, “ although there 
is a great deal of what might be styled finesse and court intrigue 
in him, joined with a degree of candor and simplicity which in my 
estimation form a strange or rather curious accommodation in his 
character. It would require a sorcerer to find him out and the 
Witch of Endor to render him a reason.” 

In 1797 Hamuda entered into a treaty with the United States, 
but he soon became dissatisfied with 1t and began to make unrea- 
sonable demands of our consuls for tribute. At times he would 
threaten war, first blowing hot and then cold. Sympathizing with 
the Pasha in his difficulties with our government, the Bey viewed 
with alarm the increase of the American squadron in the Mediter- 
ranean and its probable reduction of Tripoli. He refused to recog- 
nize Tripoli as a blockaded port, and claimed that it was open ti 
his vessels. He demanded as a right the release of a certain Tunis- 
ian xebec and her two prizes that were captured in April, 1805, by 
our forces, when they were trying to run the blockade; and he 
charged our consul at Tunis to tell the American commander-in- 
chief that the Bey would “ never cease from his demands what- 
ever the issue.” Rodgers wrote to Hamuda that his claims respect- 
ing the ships were “ wholly inadmissible,” and that he intended to 


convince him that his subjects would be no longer permitted to 
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“infringe our rights with impunity.” The Bey well deserved the 
chastisement that Rodgers was anxious to administer to him. The 
peace with Tripoli and the presence of a large fleet in the Medi- 
terranean made it possible for the commodore to take a bold and 
independent stand. 

Soon after his arrival in Tunis bay, Rodgers sent the schooner 
Nautilus to the city to bring off the American consul, Dr. George 
Davis, who, on August 2, came aboard the flagship and gave a 
complete account of all his c ferences with Hamuda. In conver- 
sation with Davis the Bey had recently assumed a most menacing 


tone. He said: 


The President of the United States must know that my father and 
grandfather have sat on the throne and ruled a kingdom. He shall learn 
from me that Hamuda is not yet dead, and every crowned head of Europe 
shall approve the eternal continuance of that war which you seem resolved 
to force me into; for I solemnly pledge myself that, if war is the result, 
never while I have a soldier to fire a gun will I accord peace. You may 


form some idea of my character from the difficulty you had to negotiate a 
peace because you weakly permitted the Dey of Algiers to interfere. You 
may also learn my conduct to the Venetians, who rashly forced me into a 
war: and if I am doomed to engage in another, it shall be continued to the 
last hour of my existence. I frankly tell you that the famine in my country 
has prevented my declaring war against you, in order that I might convince 
my subjects that their miseries should not be increased unless I was forced 
thereto. Without such a motive you certainly never would have been 
asked the reason why you captured my vessels, but that a just motive to a 
protraction of our difficulties must be sacrificed to those considerations 
which I owe myself and ail Europe. You are the first power which has 
ever captured a Tunisian cruiser in full peace on any pretext whatever 
You are the first that has ever offered unprovoked insults to Hamuda 


Pasha, who has ruled a kingdom for twenty-seven years and been respected 


by all the world as a sovereign. If I was tamely to submit to such acts of 
outrage, what should I expect from nations far more powerful than 
yourselves? *” 

After conferring with Davis, the commodore summoned Colonel 
Lear and the senior commanders of the squadron to a council of 
war on board the Constitution, and submitted to them all the in- 
formation respecting the conduct of the Bey that he possessed. 


The council of war decided that the commodore should send the 
following spirited ultimatum to the Bey: 


It is with equal pain and astonishment that I was yesterday made ac 


10 ; ° ’ 
See Rodgers Papers for this and succeeding quotations respecting the 
hegotiations with the Bey; also Goldsborough’s Naval Chronicle, 279-287 
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quainted by George Davis, Esq., charge d’ affaires to your court, with your 
declaration wherein you informed him that my appearance here with the 
squadron under my command would determine an immediate declaration 
of war on your part. If this be the case, those explanations which brought 
me here, and which I had hoped would re-establish a good understanding 
between your excellency and the government of my country, are unneces- 
sary, as it now only rests for me in justification of my conduct to request 
that your excellency will have the goodness to inform me whether there 
has been any mistake in the application of your assertion tending to g 
declaration of war with the United States; as your excellency will without 
doubt see the propriety, as also the necessity, on my part of commencing 
both defensive and offensive operations against your regency in the course 
of thirty-six hours, should I not hear from you on this important and 
equally (to me) painful subject. 


Rodgers considered the language of the Bey highly insulting to 
our government. He said: 


Indeed, so much so as ought in my humble opinion to have induced Mr 
Davis (particularly as he knew the force we had near at hand, and being 
previously informed of my intentions) to have taken his leave. This would 
have given me an opportunity to have assumed entirely a different posture. 

War was the interest of the United States, and had Mr. Davis have 
left the regency at a moment when such violent threats and gross insult 
were offered, I should have had a fair pretext for discussing the subject 
by the language of our cannon—the only language capable of making an 
imperious Barbary pirate correct his conduct... .. Until the day of my 
death I shall lament that our affairs were now at a point which required 
decisive measures, yet nevertheless it required the authority of government 
to authorize my drawing the sword of the nation in defence of its honor 
and interest at a moment when I knew our force was sufficient, in ten days, 
to have made him call for mercy on his bended knees. 


With Rodgers’s letter, dated August 2 (and also with one 
written by Lear of the same date) Davis repaired to the royal 
palace. On receiving it the Bey explained that neither he nor his 
Christian secretaries understood English; whereupon, Davis vol- 
unteered to give him its substance, which he proceeded to do. 
Hamuda replied at once. While his words were free from menace, 
they were nevertheless strong and bold. Skilled in the tactics of 
diplomacy, he chose his position with excellent judgment. He 
said : 

The commodore stipulates thirty-six hours for my answer. If he will 
have it in the Turkish or Moorish language, it shall be given immediately; 
but there is no Christian clerk at this time to write him. I, however, will 


give you my answer by word of mouth and beg you to communicate it 
My conduct shall be guided wholly by the letter and spirit of the treaty; 
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and I have already taken the measures which it points out, to wit, a proper 
representation to the President of the United States for redress of griev- 
ances. Until an answer 1s receiv d from him, I shall strictly maintain the 
peace which exists between us; but, if your commodore attacks or detains 


anv of my vessels, cruisers, or merchantmen, or fires a single gun with a 
hostile intention, that instant your flag shall be hauled down. I will hold 


no converse with him, either relative to peace or war, change of treaties, or 


any other public concerns, excepting on the subject of the captured vessels 
No hostilities shall be commenced by m« His boats may pass freely and 
without any kind of interruption. It, therefore, rests with him to respect 
the treaty made by his master, or not; for although I am resolved not to 
provoke a commencement f hostilities, still I shall not shrink from it when 
properly invited [ made the treaty with the President of the United 
States, and not with the com: lore 


On the receipt of Hamuda’s reply, Rodgers called another coun- 
cil of war. It took the position that the Bey’s language expressed 
his desire to avoid hostilities. It decided, however, that his word 
alone was not sufficient, and that he should be required to give a 
written guarantee of his intentions to maintain peace, duly wit- 
nessed by the British and French consuls. On August 4, the com- 
modore gave instructions to Davis in accordance with the council 
of war’s decision. In case the Bey refused to give the guarantee, 
the consul was to inform him that his capital was to be blockaded 
and his cruisers prevented from injuring American commerce until 
the commander-in-chief should receive instructions from Washing- 
ton. After Davis had gone ashore Rodgers decided to be more 
specific in his demands. He, therefore, prescribed the following 
form of guarantee and gave the Bey three days within which to 


sign it: 


Whereas the commander-in-chief of the squadron of the United 
States of America now lying in Tunis bay had been induced to believe 
that it was my determination to declare war against the said United States 
in consequence of one of my cruisers and her two prizes having been de- 


tained by the aforesaid squadron in their attempting to enter Tripoli dur- 
ing the late blockade of that place, or some other cause, I do hereby 
solemnly declare that it is not my intention and that I will not commence 
hostilities or declare war against the said United States so long as the 
treaty existing between myself and the said United States shall be faith- 
fully adhered to by them, and not until I shall have made an application to 
the government of the United States for redress of any injuries which I 
may receive or have received from the said United States and have been 
refused such redress 


Captain Stephen Decatur was chosen to carry the guarantee to 
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Davis, and he was instructed to be present as Rodgers’s represen. 
tative when it was presented to the Bey. 

In the meantime the Bev had read the letters of Rodgers and 
Lear of August 2. From the communication of the consul-genera| 
he learned that Lear was empowered by his government to treat 
with him. For this, or some other reason, his replies were quite 
conciliatory, and in marked contrast with his verbal answer to 
Davis. He now assumed that the visit of the squadron to his 
capital was a friendly one, and was designed to adjust harmon- 
iously the existing differences between the two governments. His 
letter to Rodgers, dated August 5, read as follows: 


In answer to your letter, dated 2d of August, which I received the day 
before yesterday, I declare it was never my intention to refuse seeing or 
treating with you any time you presented yourself in a friendly manner, 
that is with only a part of your squadron, as I have always had the pleas- 
ure of seeing done by commanders sent by other powers, my friends. But 
it is certain that I have positively declared to the person charged with the 
affairs of your government, residing here, that I did not know how to tol- 
erate your presenting yourself in a hostile and powerful manner, as you 
now have done with all the force under your command, when there was 
no reason for so doing, except that of a friendly treaty to be decided on: 
for it is by explanation and clearness of different points that the consola- 
tions of good harmony, which happily subsist between your government 
and me, are to exist and more and more augment. This, for my part, I 
have always maintained and will maintain, according to the tenor of the 
stipulated and solemn ratification of our treaty. But I am now informed 
that Consul-General Lear is invested with the power to make with mea 
final treaty ; in consequence of which I invite him to come in person in the 
character which is conferred on him by the President, that he may explain 
to me the desires of the same. With pleasure I declare if you find it 
proper to accompany him you will be very welcome, and would give mea 
particular pleasure. In the meantime I have the pleasure of wishing you 
all happiness. 

An August 7 Davis returned to the Constitution without having 
procured the Bey’s signature to the written guarantee. The Bey 
had declined to receive Captain Decatur as Rodgers’s official rep- 
resentative, and the captain had in a most spirited manner refused 
to visit him in any other capacity and had at once returned to the 
flagship. This action greatly alarmed the Bey, who sent a mes- 
senger post-haste to Lear with a most conciliatory letter. He de- 
clared that he wished to see the consul-general and speak with him 
and listen to his explanations. “ Be so good,” he wrote in conclu- 
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sion, “as to make my compliments to Commodore Rodgers and 
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inform him that I also wrote to him the day before yesterday and 
have no doubt but that the messenger has consigned to him my 


answer.’ 


The commodore decided to insist on the signing of the guar- 


antee. Accordingly on August 8 he gave Davis the following in- 
structions : 

As I have not received that satisfaction from His Excellency, the Bey 
of Tunis, which the nature of our affairs requires, I now am induced to 
desire that in case he does not give you the guarantee by to-morrow at 
noon which you have been directed to demand, you inform him that no 
farther advances will be made by me, and that in consequence of his re 
fusal you are directed to repair on board the squadron to-morrow by 4 
o'clock p. m. 

Davis went again to the palace and presented the guarantee to 
Hamuda, who refused to sign it in the presence of the British and 

~ 
French consuls, declaring that his seal was sufficient authentica- 
tion. Our consul thereupon took final leave of the Bey, collected 
his baggage, and, accompanied by his secretary and dragoman, 
went on board the flagship. 

Rodgers wrote: 


It was now that I saw ir situation was such as to require the most 
decisive measures, at least to a certain extent; and this I was enabled to 
express by a brig (whose colors I could not distinguish, but believe that 
they were Rigutian) that got underweigh, which I fired two shots at, con 
ceiving at the time that she had been ordered to get under sail in order 
to prove whether | would verify my last declaration, of which Mr. Davis 


was the medium of conveyance and which produced the cessation of his 
functions I now rdered the Nautilus, Captain Dent, to get under 
weigh and lay off the entrance of the bay and to board all vessels going 
out, and if they belonged to Tunis and were armed in any shape, to send 
them into port agai nd all ships coming in, and if belonging to Tunis 
tc ascertain whether they had committed any depredations on our com 
merce, previous to suffering them to pass, and, at any rate, if Tunisian 


cruisers, to oblige them to return into this port. On the morning of the 

1oth of August the Viren, Captain Cox, and Enterprise, Captain Robin 

son, were directed to get underweigh and cruise at the entrance of the bay 

under the same orders which Captain Dent had received the preceding day 

At noon, about two hours after the sailing of the two latter vessels, the 

Bey sent by express letter “LL” directed to Colonel Lear, and by which 
h; 


you will discover the panic that had taken possession of his royal breast 


The communication of the Bey to which Rodgers refers is a 
lengthy one, and is dated August 9. In this the Bey declares that 
some misunderstanding of his intentions or his language must cer- 


— 
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tainly have arisen. He reiterates his sentiments of peace ang 
friendship, and he insists that he has kept his treaty with the 
United States. He says that he is quite willing to negotiate with 
Lear. Most important of all are his concluding words, for they 
formed the grounds of a compromise : 

More again to convince you of my peaceable intentions and good friend. 
ship and also the esteem I have for the President, whatever may be your 
intentions or that of the commodore no more to treat with me until new 
orders are received. After what has happened, I propose to you to senda 
person of distinction of my regency to your government to explain and 
accommodate, which will accelerate the final depending between us. If the 
commodore will receive him on board his or any other vessel of the squad- 
ron, on his advisal he shall be immediately sent; but if not, I will dispatch 
him in a vessel chartered by myself for that purpose 

Rodgers now decided to waive the guarantee and to begin ne- 
gotiations. On August 12 Consul-General Lear, accompanied by 
Chaplain Cruize of the Constellatiun, went ashore ; and on the two 
succeeding days he held conferences with the Bey, in which the dif. 
ferences between the two governments were thoroughly con- 
sidered. At one time during the negotiations Hamuda was dis- 
posed to withdraw his proposal in respect to the sending of an 
ambassador to the United States. Believing that the wiley ruler 
was equivocating, Rodgers wrote to Lear that Hamuda must do 
one of three things by simple request, or else do all three by force: 

He must give the guarantee already required; or he must give security 
for peace and send a minister to the United States; or he must make such 
alterations in the treaty as you may require. I have only to repeat that, if 
he does not do all that is necessary and proper, at the risk of my conduct 
being disapproved by my country he shall feel the vengeance of the squad- 
ron now in this bay. 

The agreement reached by Lear and Hamuda was in conformity 
with the commodore’s second demand. The Bey agreed to send 
an ambassador to Washington to adjust there all differences be- 
tween the two governments, and to give the commodore assurance 
that he would maintain peace agreeable to the treaty of 1797. On 
August 14 he wrote Rodgers the following conciliatory letter: 

Leaving to Consul-General Lear the care of informing you how long 
and friendly were our conferences of yesterday and to-day, I limit myself 
by the present to confirm in the most solemn manner that which I have 
wrote to you, and the same to Consul-General Lear, assuring you that it 
was never my intention to declare war against your nation nor to begin any 
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hostilities if not first provoked on your part. I conclude this misunder 
standing between us must have originated from those who have not well 
understood or well remembered my words, or my writings not being well 
understood or explained. In this state of affairs, and to dispel all shade of 
coldness or misunderstanding between the two nations, I have resolved to 
send, without delay, an ambassador to the President of the United States to 


make a reclamation relat 
not hesitate a moment in giving you my word of honor and that of a prince, 


ve to the xebec and two prizes in question. I do 


as I reciprocally demand of you, that I will not commit any hostilities. what 


between us 


soever or make the least”change in the present peace existing 
until the return of my ambassador from your country with the ratification 
of peace or some other propositions or determinations of the President. Be 
pleased then, in this interval, to send me a charge d’ affaires, until there is 
by the President chosen, named, and sent to me a consul. With confirming 
the above said, I salute you and wish you happiness 


On August 15 Colonel Lear returned to the flagship and re- 
ported that his mission had resulted satisfactorily. The commo- 
dore at once called in the cruisers that he had stationed at the 
mouth of the bay and suspended all defensive operations. He ap- 
f the Constitution, to act 


pointed Dr. James Dodge, the surgeon « 
as charge d'affaires at the court of Tunis. The Bey chose as 
ambassador to America Suliman Mellimelni, a distinguished Tu- 
nisian soldier and statesman. He had formerly commanded his 
master’s army, and had fought gallantly in his country’s wars with 
Algiers and Turkey. ©n August 27 Mellimelni paid Rodgers a 
visit of respect on board the Constitution. The yards were manned 
and a salute of eleven guns were fired in his honor. After inspect- 
ing the ship and dining with the commodore, he returned to Tunis. 
On September 1 the ambassador and his suite embarked for Amer- 
ica on board the frigate Congress, Capt. Stephen Decatur. She 
sailed on September 5 and arrived at Washington on November 29. 

The expedition to Tunis ended with the sailing of the Congress. 
It had resulted in giving the Bey an impression of the strength of 
the United States that was a revelation to him. He now took pains 
to collect much information respecting the size, situation and re- 
sources of our country. The foreign consuls at Tunis were much 
astonished at Rodgers’s success, and some of them said that no 
other nation had ever negotiated with Hamuda on such favorable 
terms. Formerly, the corsair rulers had refused to deliver to our 
agents in Barbary American vessels wrongfully captured; now, 
one of these potentates was sending an ambassador to America to 


reclaim Barbary vessels legally captured. “ It must be mortifying 
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to some of the neighboring European powers,” our consul a 
Tripoli wrote to Rodgers on hearing of the result of the expedi- 
tion, “to see that the Barbary states have been taught their firs 
lessons of humiliation from the Western World.” 

As soon as the affair with Tunis was settled, Rodgers reorgan- 
ized his squadron. The frigate Essex, Capt. H. G. Campbell, and 
the schooner Vixen, Master-Commandant George Cox, were sta- 
tioned at Gibraltar to protect our commerce in that quarter. The 
frigates Congress, Constellation and John Adams, and brig Frank. 
lin, were sent home. The rest of the fleet, under the immediate 
command of the commodore, remained up the Mediterranean with 
his headquarters at Syracuse. This division contained the flagship 
Constitution, the brig Argus, Master-Commandant Isaac Hull: 
schooner Enterprise, Lieut. David Porter; brig Siren, Master- 
Commandant John Smith; schooner Nautilus, Lieut. Samuel 
Evans; sloop Hornet, Lieut. W. M. Crane; eight gunboats; and 
the bomb vessels Vengeance and Spitfire. During the ensuing 
winter Rodgers increased his forces by placing in commission 
some of the small craft that had been purchased in the Adriatic. 

Early in September the Constitution sailed from Tunis for Syra- 
cuse, and thence to Leghorn by way of Messina and Naples. The 
chief object of the commodore’s visit to the Italian ports was the 
procuring of money for the squadron from the American agents 
residing there. Colonel Lear, who was returning to his post at 
Algiers, accompanied him, wishing to purchase in Italy, the bien- 
nial present now due the Dey. At Leghorn Rodgers was grossl\ 
insulted by the military authorities. Twice in attempting to enter 
the city, he was rudely turned back by a guard of soldiers and re- 
fused admittance. Mortified at such treatment, he appealed fo 
redress to General Villette, the chief officer of the city. Not ob 
taining it, he tartly informed the general that an American com- 
modore possessed the power of opening city gates with as much 
facility as the governor of Leghorn. Finally, Rodgers appealed his 
case to the First Minister of the Queen Regent of Etruria, but the 
Constitution sailed before the difficulty was settled. The only 
other instance in which our commanding officers met with disre- 
spect from Italian port officials occurred at Genoa. The com- 
mander of the Siren, which vessel by the way was the first ship of 
our navy to visit the birthplace of Columbus, was badly treated by 
the French agent at that place. 
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The Constitution left Leghorn on November 9 and eight days 
later arrived at Algiers bay. A sudden gale, however, forced her 
to put to sea, and she did not come to anchor until the 19th, when 
Colonel Lear disembarked. During his absence from his post the 
Dev had been assassinated, and a new ruler, the private secretary 
of the old one, had assumed the supreme power. The new Dey re- 
ceived Lear with manifestations of respect and friendship. Since 
our affairs with this regency were on a satisfactory footing, the 
commodore made but a brief stay. On November 20 he sailed for 
Syracuse where eight days later he rejoined his squadron. 

Busy with his naval duties, Rodgers spent the ensuing winter 
and spring chiefly at Syracuse. Occasionally, however, he visited 
Malta, where he was cordially received by the English governor 
and his wife, Sir Alexander and Lady Ball. This official, who had 
been one of Nelson’s captains, manifested much interest in our 
officers and navy during the Tripolitan war. He had been exceed- 
ingly attentive to the needs of Commodore Preble, who on his re- 
turn to America purchased two fishing smacks for the governor 
and sent them to him as an expression of the American govern- 
ment’s appreciation of his kindness. To Rodgers fell the duty of 
delivering the vessels. Sir Alexander was greatly pleased with the 
gift and he wrote the commodore a very handsome letter expres- 
sive of his gratitude 

During his stay at Svracuse, Rodgers found active employment 
for several of the smaller vessels of his fleet. First the Argus 
(Hull), and later the Enterprise (Porter), was sent to Naples to 
protect our interests there in the winter of 1805-1806, when Joseph 
Bonaparte and a French army took possession of the city. Now 
and then vessels were ordered to the straits, the Barbary capitals, 
and the Italian ports, to communicate with our officials. In this 
way the commodore kept himself in touch with affairs in the Medi- 
terranean. The first vessel to visit Tripoli after peace was re- 
stored was the Enterprise (Porter). She returned to Malta in the 
fall of 1805, bringing word that the Pasha was still kindly disposed 
towards us. She was followed by Gunboat No. 8, which vessel, 
Rodgers wrote, excited much curiosity at Tripoli. “She was 
saluted with twenty-one guns on her arrival, which she returned in 
so handsome a manner both as to time and regularity that the 
most knowing of the Tripolines observed that it would have done 
no discredit to a ship of the line. The Pasha observed that she 
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was very different from his boats and requested permission to have 
a draft taken of her by his Spanish carpenter. Lieutenant Hare. 
den, her commander, informed him that this he could not permit 
wqithout my consent, but gave permission to examine her. While 
No. 8 lay at Tripoli one of her marines deserted and took the nee. 
essary steps to constitute himself a Turk, and afterwards got to 
the Pasha’s castle and demanded protection. However, after a 
remonstrance by Mr. Ridgely, our charge d'affaires, he was de- 
livered up by the Pasha in direct opposition to their religious and 
civil laws, the Pasha asserting, I understood from Lieutenant Har. 
aden, that he would not have done the like for any other Christian 
nation.” 

While Rodgers was in command of the squadron, peace and har- 
mony prevailed among its officers, and the discipline on board its 
vessels (to use his own words) “ would not have done discredit 
to a much older service than our own.” That this state of affairs 
was exceptional the letters written home by some of the officers in 
the early part of the Tripolitan war plainly reveal. The following 
extract is from a letter of an officer of the New York, dated March 
26, 1803: 

While lying at Malta, Lieutenant Van Dyke and the first lieutenant of 
marines, Mr. Osborne, went on shore to settle a trifling dispute. After ex- 
changing four shots, Lieutenant Van Dyke received a ball in his right 
thigh, which passed through and was extracted from his left, which ter- 
minated his existence after an illness of three weeks. About the same time 
a duel was fought between Mr. Bainbridge, a midshipman of the New 
York, and Mr. Cochran, an English gentleman. The latter was the chal- 
lenger and was killed. 

The commodore was always a rigid disciplinarian, and his ships 
were models of order, neatness and regularity. He took much 
pride in his profession, and he exacted of his officers an unhesi- 
tating obedience and a minute observance of naval customs. 
Quick to discern merit and to reward it, he was equally quick to 
discover weakness and negligence and to censure them. Of his 
younger commanding officers, he valued most Hull and Porter. 
On one occasion he spoke of Lieut. James Lawrence as an officer 
from whom his country had much to expect. Impressed by the 
superior qualities of O. H. Perry, he ordered him to report for 
duty as a lieutenant on board the flagship, and when the com 
modore shifted his pennant to the /:sse., that promising young 


officer went with him. Besides Perry, Lieuts. David Porter and 
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Edward Trenchard, and Midshipmen John Downes, G. W. Rod- 
gers, and ]. J. Nicholson served on board the Constitution. All of 
these officers later reached the highest naval rank. 

Never touching strong drink himself, Rodgers had little sympa- 
thy for any one who used it to excess. In the fall of 1805 he sent 
the lieutenant-commandant of the Spitfire home as a punishment 
for intemperance. On that vessel’s passage to the Mediterranean, 
her commander had at times been so drunk as to be unfit for duty. 
He had delayed the progress of his vessel in order to keep company 
with the master of a merchantman, whom he invited to dine with 
him. “ This latter circumstance alone,” Rodgers wrote, “ con- 
sidering the orders he was under at the time, is proof positive that 
he is not, to give it no harder name, calculated for the service.” 

The five months that Rodgers spent at Syracuse was a period of 


In the fall of 1805, soon after the news of 


much anxiety to hn 

the peace with [Tripoli reached Washington, Jefferson ordered all 
the vessels of the Mediterranean squadron to return home, with 
the exception of three—a frigate and two small craft. Since these 
orders were issued before the President learned of the expedition 


to Tunis, the com: lore felt justified in delaying their execution. 

He believed that it was imprudent to reduce the squadron until the 
| 

return of the Tunisian ambassador and the ratification by the Bey 


of the measures agreed to by his agent and the American govern- 


ment. He expected Jefferson to take a similar view when he 
learned all the circumstances of the Tunisian affair and to coun 
termand his previous orders \ll winter the commodore awaited 


the receipt of fresh commands from Washington. Spring came, 
and still no letters here was nothing to do, but to execute the 
orders of the previous fall. He, therefore, prepared his squadron 
for its return hom« 

After abandoning the naval hospital at Svracuse and settling 


the naval accounts at that port and at Malta, the commodore on 
May 1 sailed with his fleet for Gibraltar, calling on his way at 
Tunis and Algiers \t the latter capital, accompanied by Lear, he 
paid a visit to the new Dev who showed him much civilit 
consented to receive him wearing his sword. “I am the first 
Christian,” Rodgers wrote to the Secretary of the Navy, “ that 
has ever been permitted to visit the Dey of Algiers with side 


arms, and | think it worth remarking to you, particularly as | 


have reason to believe he had understood by Colonel Lear’s drago 
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man that a refusal to receive me with my sword would be to hi 
a deprivation of my intended visit.” The squadron arrived g 
Gibraltar on May 21. 

Here Rodgers received a brief letter from the department im. 
plying that its previous orders were to be executed. While he haj 
a naval man’s respect for his official superiors and seldom criti. 
cised them, he did on this occasion express warmly his disapproba- 
tion of the policy of his government, as may be seen from the fol. 
lowing words addressed to Lear: “ No doubt the gunboats wil 
be sent directly back to the Mediterranean after their arrival ip 
America. This is singular work. God help our country!” Qp 
May 27 he removed his pennant to the Essex and gave Captain 
Campbell command of the Constitution and of the squadron that 
was to be left in the Mediterranean, which, in addition to the flag- 
ship, was to consist of the Enterprise, Master-Commandant David 
Porter, and the brig Hornet, Lieut. J. H. Dent. On May 28 the 
Argus and Siren sailed for America. Owing to adverse winds, 
Rodgers did not weigh anchor until June 3, on which day the 
Essex, Vixen, Vengeance, Spitfire, sloop Hornet, and the eight 
gunboats went to sea. They were soon followed by the Nautilus. 
After seeing the ships under his immediate command safely out 
of the straits, the commodore parted company with them, having 
ordered Master-Commandant George Cox to conduct them to 
Charleston, S. C. The Essex reached Washington on July 27, 
1806. 

It had now been more than two vears since Rodgers left 
America. His naval service during this period had been most 
varied and arduous. As senior officer under Commodore Barron, 
he had commanded the blockading squadron off Tripoli. When 
suddenly called to assume the duties of commander-in-chief, he 
had carried out his predecessor’s policy and had assisted Lear in 
making a permanent peace with the Pasha, and in obtaining the 
release of more than three hundred captive officers and seamen. 
He had brought before Tunis the largest fleet of American naval 
vessels that had ever been assembled, and under the mouths of 
his cannon had conducted a successful negotiation with the astute 
ruler of that country. In the performance of these and many 
other duties, the commodore had exhibited energy, skill, resource, 
decision, power of combination, and ardent devotion to his gov- 
ernment’s interests. His fellow-officers freely expressed their 
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appreciation of his sterling character and substantial services. 
The principal lieutenant-commandants of the fleet united in writ- 
ing him a friendly letter approving of his conduct and testifying 
to their high regard for him, and he received several similar com- 
munications from the officers of the Constitution. 

A few weeks after Rodgers arrived in America the Tunisian 
ambassador, Mellimelni, sailed home, after a stay of about nine 
months. On establishing himself in Washington, in November, 
180s, the ambassador formally demanded of our government the 
restoration of the three vessels whose ownership was in dispute. 
To conciliate the Bey, Jefferson relinquished all claims to them. 
Encouraged by his success, Mellimelni asked for a supply of naval 
stores as the price of a three-vears’ peace. This was too much for 
even our peace-loving President, who refused to grant the extor- 
tion. Later, however, his resolution weakened, and he decided to 
give the Bey the brig Franklin and a load of naval stores, and to 
send the ambassador home on board of her. This plan was aban- 
doned when Mellimelni refused for some trivial reason to return 
in this manner. Finally the government chartered the ship Two 
Brothers and indulged the ambassador to the extent of furnishing 
him with an agent to purchase a cargo and of permitting him to 
load it on board the ship and have it conveved to the Mediterra- 
nean, where he doubtless realized a handsome profit on his venture. 
In September, 1806, the Two Brothers, with Mellimelni as a pas- 
senger, sailed from Boston for Tunis 

The Bey’s ambassador attracted much attention in Washington 
and other eastern cities which he visited. He was one of the first 
African potentates to honor this country with his presence. His 
stay at the capital afforded much amusement to its inhabitants, 
who long remembered his strange costumes, his Arabian horses, 
his oriental customs, and his peculiar prayers and religious exer- 
cises Among his attendants was a passionate fellow named 
Hadji Mohammed, who quarreled with a barber and threatened 
to kill him. ‘The barber complained to Secretary of State James 
Madison, who sent one of the officials of his department to call 
upon Mellimelni and request him to curb the impetuosity of his 
follower. The ambassador received the official with the usual 
forms of oriental politeness, and having heard his complaint spoke 
a few words to one of his attendants, who went out and presently 


returned with poor Hadji Mohammed guarded by four Tunis 
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ians with drawn swords. The official, who was a mild and gentle 
man, was greatly alarmed at this spectacle. He was still more 
shocked when Mellimelni expressed a desire to please the Ameri- 
can government and offered to have the culprit’s head taken of 
at once and sent to Madison, unless the Secretary of State or the 
President might prefer to witness the decapitation. The fright. 
ened official hastened to assure the ambassador that no such repa- 
ration was demanded, and that it was only necessary for him to 
enjoin his attendant to refrain from acts of violence. 

Jefferson’s friendly yielding to the demands of Mellimelni js 
one of many indications that he did not enter into the commodore’s 
plans and wishes to discipline the Bey of Tunis by the use of 
force. In his annual messages he made no mention of the Tunis- 
ian expedition. He did not publicly commend Rodgers for his 
efficient services in ending the war with Tripoli and in humiliating 
the Bey. It ill befitted the peaceful President, now embarked on 
his cheese-paring naval policy, to welcome home the returning 
hero. 

With the arrival of Rodgers’s fleet in the United States in the 
summer of 1806, our wars with the Barbary states came to an end, 
No other officer plaved so large a part in them as Rodgers. As 
senior officer under Morris and Barron, he served as their “ chief 
of staff’ and as commander of the blockading fleet off Tripoli. 
He was three times commander-in-chief of the Mediterranean 
squadron. Two of tlie largest cruisers of the Pasha’s navy and 
several smaller craft surrended to him. In settling our difficulties 
with Morocco he shared the honors with Preble ; during the peace 
negotiations with Tripoli he commanded the American squadron; 
and in the expedition to Tunis he was the chief actor and the 
officer in command. Commodore John Rodgers must always be 
given a conspicuous and honorable place in the history of our 
wars with the Barbary states. He it was, who, with Preble, hum- 
bled the proud and insulting corsairs, set an example to all Europe 
of a spirited and forcible resistance to extortion and blackmail, 
strengthened abroad our reputation as a nation for military cour- 
age and political initiative, and popularized, trained and consoli- 


dated our infant navy. 
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U. S. NAVAL INSTITUTE, ANNAPOLIS, MD. 


A FAIR BASIS FOR COMPETITION IN BATTLE 
PRACTICE. 


By Captain BRADLEY A. Fiske, U. S. Navy. 


There are two reasons for having competition in target practice. 
One reason is that c mpetition produces emulation and thereby 
increases skill; and the other reason is that the results obtained 
give data, not only as to what any given ship or gun can do, but 
also as to the ways in which the personnel and the material can be 
improved. 

This presupposes that the basis for competition is fair, and 
scientifically correct, or as nearly so as possible; because if the 
basis be not fair and correct, discontent will be aroused, and the 
data gotten may lead us to very erroneous conclusions, as to both 
the personnel and the material. 

In order to reason out, if possible, a correct basis for con 
petition, we must first recognize the fact that, in any competitive 
exercise, the intent is to find out and evaluate correctly the rela- 
tive degrees of skill or prowess of certain contestants ; and that, in 
order to do this, their skill or prowess must be tested under con- 
ditions which give no advantage to any contestant. In other 
words, we must recognize as the indispensable basis the fact that 
the conditions of the test must be the same for all, or as nearly the 
same as possible. ‘This tact is recognized in all competitions, al) 
over the world; and it is so thoroughly established in our own 
minds, that none of us can even imagine any fair competitive exer- 
cise, in which the skill of the contestants would be tested unde 
diverse conditions 

It is true that, in many competitive exercises, one contestant 
has some extraneous advantage over another, which cannot be 


prevented or ignored. It is usual in such cases to impose a handi- 
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cap. In deciding on this handicap, it is necessary to evaluate gor. 
rectly the character and the amount of the extraneous advantage, 
and to counterbalance it by a handicap of the same character anj 
amount; or, if this cannot be done, to multiply the record of each 
contestant by some mathematical factor, which equals the inyers 
of the ratio of extraneous advantage possessed by that contestant 

Passing to the application of these ancient principles to oy 
competitive battle practice, we see at once that any ship’s skill at 
hitting a target may be divided into two parts ; one, the skill of the 
gun-crews, and the other the skill of the fire-control party in giv- 
ing the gun-crews the correct sight-bar range. We also see that, 
in order to reason out a fair basis, these two factors must first be 
considered separately because they are separate though they aet 
together. 

Leaving out the question of rapidity, and considering only the 
skill of thé gun-crews, per se, in firing accurately, we see at once 
that it is perfectly easy to reason out a fair basis; for it is clear 
that, so far as the gun-crews themselves are concerned, all main 
battery guns ought to fire at targets of the same dimensions, at 
the same distance ; because all that any gun-crew can do is to fire 
the gun at the correct angle of elevation. This presupposes that 
the correct sight-bar range is given to the guns. Of course, this 
may not be done; but this concerns the second factor, the skill of 
the fire-control party, not of the gun-crews, and will be considered 
separately. 

Therefore, leaving out of consideration the highly improbable 
and unusual case of a sight-setter not setting the sight at the 
range given by the fire-control party, and also the insignificant 
effect of the wind, the only probable thing which causes a gun te 
miss the target is the failure of the gun-pointer to press his button 
at the correct instant; because, no matter what kind of gun the 
pointer fires, no matter what the initial velocity, no matter what 
the angle of fall, the projectile must hit that part of the target, at 
which the gun was pointed when the projectile left the muzzle. 
[f a 12-inch high-powered gun and a 6-inch low-powered gun are 
fired at two targets, of the same dimensions, at the same known 
distance, under the same conditions, and with the same degree of 
skill, the projectiles must go to the same places on their respective 
targets. Therefore, so far as the gun-crews alone are concerned, 
all main-battery guns should fire at targets of the same dimensions 
at the same distance. 
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Passing now to that part of the battle practice which concerns 
the fire-control, let us recognize the fact that the first thing, and 
almost the most important thing, is to get the correct sight-bar 
range as soon as possible. If one ship’s range-finder gives the 
opening sight-bar range only 100 yards wrong, while another 
ship’s range-finder gives it 200 yards wrong, the first ship starts 
with an initial advantage over the second ship. Now, remember- 
ing that the inaccuracy in finding the range varies as the square of 
that range, we see that, so far as this factor alone is concerned, 
the distance should be the same for all ships; because, otherwise, 
one ship would be placed at a disadvantage in regard to another 
in the very beginning. [or instance, suppose that one ship had an 
opening range of 6000 yards, and another ship of 8000 yards, and 
were used with equal skill. Then the 

3 


that their range-finders 
; ; t oh: so ' 
range-finder error of the second ship would be ect as great as the 
0 


range-finder error of the first ship; so that, if the first ship should 
start with an error of 100 vards, the second ship would start with 
an error of 177 vards. The disproportion would really be greater 
than this, for the reason that the above law is true only when the 
atmosphere is perfectly clear. Under ordinary conditions of the 
atmosphere, the error increases more rapidly than the square of 
the distance, for the reason that there are more particles of water 
between the eye and a distant target than between the eve and a 
near target. Jo take as an illustration an extreme but not unusual 
case, the state of the atmosphere is such, sometimes, that the dis- 
tance of a target 6000 yards away could be measured with con- 
siderable accuracy, while a target 8000 yards away could not even 
be seen. 

Passing now to the conditions of target practice after spotting 
has begun, it is plain that a like reasoning leads us to the con- 
clusion that the only correct basis for competitive spotting is that 
the targets should be at the same distance; for it is manifest that 
the error of spotting increases as the distance increases. 

There has been some debate as to how rapidly the error of 
spotting increases with the distance. The writer feels sure that 
spotting is only a form of range-finding, and that the error in- 
creases as the square of the distance. Certainly, if an observer 
occupies a station, say 90 feet above the sea, and a number of 


buoys be placed 100 yards apart along his line of sight, it is a 
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fact which can be demonstrated by simply drawing a diagraiy 
(Fig. 1), that the distances between those buoys would appear to 
be inversely as the square of their middle distance; that is, i 
there were two buoys 100 yards apart whose middle distance was 
6000 yards, and if there were two other buoys whose middle dis. 
tance was 8000 yards, the first pair of buoys would seem to be 77 
times as far apart as the other pair; so that, even if an observer 
knew that the two pairs of buoys were the same distance apart, 
he would probably make 1.77 times as much error in estimating 
that distance, if he used the more distant pair alone for making 
his estimate, as if he used the nearer pair alone. It is a law of 
Nature that, in measuring any distance, by any means, by any in 
strument, by any method, the error made in measuring that dis- 
tance must vary as the square of that distance from the observer: 
even if the observer knows the dimensions of the object observed, 
as when using the stadimeter, or when spotting the distance of a 
splash from a target of known height. 
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It is claimed by some that the error does not increase so rapidly 
as the square of the distance; the idea being that the spotter, 
knowing the vertical height of the target, will estimate that the 
projectile falls below the bottom of the target, say one-tenth of the 
height of that target, say three feet; so that the error which the 
spotter would make would be simply a certain proportion of this 
height, say one-third, that is, one foot, whether he was spotting 
at 6000 yards or 8000 yards. This idea seems to be held unrea- 
soningly ; because a man cannot estimate three feet as accurately 
at long distances as at short distances; but even if he could, itis 
surely clear that, as may be seen by drawing a simple diagram 
(Fig. 2), this vertical error of one foot would mean a range error 
So 
60 
under this assumption, a spotter’s error in estimating this vertical 


as great at 8000 yards as at 6000 yards. ‘That is to say, even 


distance which would cause a range error at 6000 yards of 100 


> . Pas ) . ’ RQ 
vards would cause a range error at 8000 vards of ©® of 100 yards, 
7 . 60 


or 133% yards. 
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Furthermore, by reason of haze in the air, and the interference 
of waves with the line of sight, it must always be more difficult to 
see clearly the bottom of a target at 8000 yards than at 6000 
yards; and therefore more difficult to estimate correctly any dis- 
tance from it where a splash may appear. 

We may conclude, therefore, that: 

(a) In order that fair competition may exist among the gun- 
crews, considered apart from the range-finders, spotters and fire- 
control party, the rational plan would be to have all guns fire at 
the same kind of target at the same distance ; and 

(b) In order that fair competition may exist among range- 
finders, spotters and fire-control party, the rational plan would be 
to use the same kind of target, placed at the same distance. 

But, while this reasoning seems to show that the same target 
and the same distance should be used in carrying out either kind 


of practice separately, we know that in battle practice we do not 
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use them separately but together. The problem therefore is to 
find a fair basis for competition when using them together; that 
is, when both the gun-crews and the fire-control party are making 
errors. The two errors combine to make the total error, which is 
evidenced only by the amount by which the projectile misses the 
center of the target. In the case of any one shot, we cannot sepa- 
fate or analyze the two errors. But we know that any error in 
sight-bar range makes more difference to a low-powered gun than 
toa high-powered gun ; because. with a target at a given distance, 
any given error in sight-bar range causes a less change in the 
height of impact of a high-power projectile than of a low-power 
projectile, in a ratio practically equal to the ratio of their angles 
of fall. 

With the idea of putting different classes of guns on a fair basis, 
it has been proposed to have them fire at targets of the same 
dimensions, at different distances; for instance, at targets placed 


at such distances that the angles of fall for the principal guns of 
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the ships will be the same. But it must be clear that this cannot 
accomplish the purpose; because targets placed at different djs. 
tances subtend different angles, not only in the vertical plane, by 
also in the horizontal plane. 

sy firing at targets at different distances, not only would the 
gun-pointers have targets subtending unequal angles, in both the 
horizontal and the vertical plane, but the clearness and brightness 
of the more distant targets would be less than the clearness and 
brightness of the nearer targets, making it more difficult to 
point at them correctly and, sometimes, very much more difficult, 
Furthermore, if the targets were placed at such distances that the 
angles of fall were the same, then it is rigorously true that their 
distances ought to be obtainable with the same accuracy; but if 
one target be at 6000 yards, and another at 8000 yards, their dis- 
tances cannot possibly be obtained with the same accuracy, either 
by range-finder or by spotting, as has just been shown; and the 
ship with the nearer target would be given an advantage over the 
other ship. Therefore, if we attempt to compensate for unequal 
initial velocities and weights of projectile by placing the targets 
where the angles of fall would be the same, we shall defeat our 
object. 

The question now arises, could we accomplish our object by 
firing all guns competing in the same class at targets of the same 
dimensions, at the same distance, and handicapping, in any way, 
the guns that have’flat trajectories ? 

To clear up the question a little, let us recognize the fact that, 
at battle practice, the gun-crews and the fire-control parties are co- 
operating, and that it is impossible to tell whether any one miss 
was due to a mistake of the gun-pointer, or a mistake of the fire- 
control party, or to mistakes of both. Let us recognize also the 
fact that, although it is interesting and valuable to analyze the two 
sources of error, yet it really makes no difference, in any one 
result, whether certain misses were due to the gun-pointer, the fire- 
control party, or both. If a gun is fired with absolute accuracy 
during a certain time, but the skill of the fire-control party is such 
that only .75 of hits are made, the net result is exactly the same 
as if the fire-control party gave the sight-bar range with absolute 
accuracy, and the guns were fired with such a degree of skill that 
only .75 of hits were made. For this reason, no gun-crew or fire 
control party itself can justly be given any mark for skill at battle 
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practice ; all that can be done is to give marks for the degree of 
skill of a gun-crew and fire-control party co-operating. 

To analyze the question, however, let us consider the following 
cases : 

1. If two like guns are fired on board the same ship at the same 
target, and receive their ranges from the same fire-control party, 
we see that the percentages of hits made is excellent evidence of 
the relative degrees of skill of the two gun-crews. 

2. If two like guns are fired on board different ships, under the 
same conditions, at targets of the same dimensions, at the same 
distance, we see that the percentage of hits they make is the best 
evidence we can get as to the relative degrees of skill of the two 
gun-crews ; because, since we have no means of knowing the rela- 
tive degrees of skill of the fire-control parties, we have no reason 
to suppose either party more skillful than the other. 

This leads us to see that it would be reasonable to fire like guns 
at targets placed at the same distance in any competitive battle 
practice, even if those guns are in different ships; also that it 
would be unfair to fire them at targets at different distances. 

3. If two guns are fired on board the same ship at targets of the 
same dimensions, at the same distance, and receive their ranges 
from the two fire-control parties, and one gun has an angle of fall 
of 6° and the other of 4°, and both gun-crews make an equal num- 
ber of hits, we know that one gun-crew and its fire-control party 
must have exercised greater skill than the other gun-crew and its 
firé-control party. 

This case may be divided into two extreme cases. 

(a) The gun-crews are equal in skill. 

(b) The fire-control parties are equal in skill. 

(a) In this case we see at a glance that the fire-control party 
which gave the sight-bar ranges to the gun with 6° angle of fall 
must have exercised greater skill than the other party; because 
their errors in giving the sight-bar ranges must have caused ver- 
tical displacements of the projectiles equal to the vertical displace- 
ments caused by the errors of the other party ; and if the party giv- 
ing the sight-bar ranges to the gun with the 4° angle of fall caused 
an average vertical displacement of the projectiles of say 10 feet, 
then the other party could have made only two-thirds as much 
error in range, to cause the same vertical displacement. That is, 
if the two gun-crews are equally skillful, and make an equal num- 


i) 
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ber of hits, they must have been given the same vertical target to 
fire at; in which case the skill of one fire-control party must have 
been 50 per cent greater than the skill of the other party; that js 
the ratio of the angles of fall of the projectiles. 

(b) In this case, we see that the crew firing the gun with @ 
angle of fall must have exercised greater skill than the other crey. 
The mean point of impact of the projectiles of each gun would 
probably be at or near C (Fig. 3—beyond the target or short of it), 
at the distance given by the fire-control parties which, being equal 
in skill, make equal errors; so that, if the angles ACD and BCD 
represent the angles of fall of their projectiles, A and B will rep. 
resent the relative positions of the mean points of impact of their 
respective projectiles on the vertical target; so that the angles 
ACD and BCD will represent closely enough for practical pur- 











Fic. 3 


poses, the relative heights of target needed to catch any probable 
percentage, say between 0 to 50, of the shots from each gun; of, 
inversely, the percentage of shots of each gun that would bk 
caught by a target of given size, the target being assumed to sub- 
tend as small an angle, of course, as is usual at battle practice, and 
to catch as small a percentage of shots. 

In both the subdivisions of Case 3, therefore, it would seem fair 
to have two guns fire at targets of the same dimensions, at the 
same distance; but to have the percentage of hits multiplied m 
each case by some fraction. 

In regard to subdivision (a), it seems clear that the score made 
by the crew of the gun with the larger angle of fall ought to be 
multiplied by some fraction not greater than 11% and not less than 
1: and that this fraction should be near to 114 in proportion as the 
skill of the fire-control party is the important factor. 

In the case of subdivision (b) it seems clear that the record 
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made by the gun-crew with the larger angle of fall, ought to be 
multiplied by a fraction between unity and 1/2, and to be near to 


1%4 in proportion as the skill of the gun-crew is the important 


factor. 

Supposing the two factors to be equally important, the multiplier 
would be 114, that is, one-half way between unity and the ratio of 
the angles of fall, in each case. 

Although subdivisions (a) and (b) represent extreme cases, 
the fact that the same rule seems to apply to both, suggests that, 
even if the competing gun-crews are not exactly equal in skill, or, 
even if the competing fire-control parties are not exactly equal in 
skill, we cannot do far from right if, in the case of any two guns, 
either on board the same ship or on board different ships, we fire 
them at targets of the same dimensions at the same distance, and 
multiply the score of the gun with the greater angle of fall, by a 
fraction half-wav between unity and the ratio of the two angles of 
fol] 


Idi 
The writer respectfully suggests therefore, that all guns in all 
ships competing for the same prize, fire at targets of the same 
| ~ 
dimensions at the same distance, the ships steaming at the same 
speed; and that the percentage of hits of each gun be multiplied 
i i Ss 
by a fraction which is half-way between unity and the fraction of 
which the numerator is the angle of fall of that gun, and the de- 
nominator is the smallest angle of fall among all the guns 
competing. 
Such a plan would seem to avoid all the manifest factors of un- 


fairness, and all tl 


he uncertain quantities, that must exist, if firing 
is done at different distances. 

[t would seem to have also the advantage that it would give us 
data as to the relative destructive powers of different ships when 
at the same distance from the enemy; which is the way in which 
they will probably be used in battle, drawn up in column parallel to 
the column of the enemy. 

Furthermore it would lead up to what we hope to attempt soon— 


fleet battle practice, 
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THE SUMMARY COURT-MARTIAL—PAST, PRESENT, 
AND FUTURE. 


By Lieut.-COMMANDER J. P. Morton, U. S. Navy. 





In these days of the strenuous life on board of our naval vessels, 
when, by virtue of many new conditions, the general trend is 
toward simplicity and directness, and the desire to abolish all 
unnecessary “red-tape” is rampant; it is natural that from all 
sources should come an ever-increasing protest against the elabo- 
rate procedure of summary courts-martial, and in fact against the 
very existence of the court itself. A pretty well crystallized 
opinion of naval officers seems to be that there should be a 
“deck-court or a “ one-man court,” and within certain limits 
that court would be undoubtedly a very welcome addition to our 
system of court-martial procedure. But pending the realization 
of that happy solution of the problem, let us consider by what 
means we may reduce to a minimum the work and worry that 
generally attend the procedure of the court as now established. 
Already much has been done to reduce the record of proceed- 
ings as originally required. By glancing at the pages in 
“Laucheimer’s Forms and Procedure for Naval Courts and 
Boards,” devoted to the summary court, and comparing that form, 
which was for many years in use, with the one issued by the 
department on September 20, 1908, it is gratifying to note the 
exclusion of much that was at one time deemed essential both in 
the matter of verbiage and of various distinct steps in procedure. 
Not only has the procedure been boiled down, but efforts have 
been made still further to smooth the pathway of those who must 
participate in the sessions of the court, by systematizing the pun- 
ishments to be awarded; so that, instead of each ship having its 
own scale of punishments, thereby creating a feeling that one ship 
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has a severe, and another an easy schedule of fines: and instead 
of a court debating within itself whether a man shall lose five dayy 
pay or the “limit,” the schedule is before them; and both the 
accused and the court know the amount of money to be forfeited 
before the court meets, in case the accused is guilty. 

This schedule was introduced with two ends in view—that of 
obtaining an uniformity of punishment for similar offenses, and 
that of abolishing mitigation. As will be seen, this schedule 
applies only to loss of pay; and whatever elasticity may exist js 
only along lines of confinement, in reduction in rating, extra polic: 
duties, etc., as provided for by Article 30 of Articles for the 
Government of the Navy. The loss of pay awarded by the court 
is cut down by the department to the schedule. If the schedule i 
followed, except in cases of a disapproval of proceedings and 
sentence, the sentence as awarded by the court is allowed to stand, 

In the adoption of this schedule mitigation of a punishment is 
now the exception instead of the rule; and it is well understood 
that the subsequent lessening of a punishment by any reviewing 
authority carries with it an apparent palliation of the offense, and 
goes far toward decreasing the conviction in the mind of the 
accused that the offense was reprehensible or the punishment 
deserved. 

The Revised Form of Procedure.—Under the laws, as they now 
stand on the statute books, a summary court-martial must prepare 
a record which contains certain entries—such as the word for 
word testimony of witnesses, and the various steps of the pro- 
cedure. This is law. Certain rules that are from time to time 
laid down for its guidance are issued by the Secretary of the 
Navy with the approval of the President, and efforts are con- 
tinually being exerted to cut down the procedure as far as possible 
and at the same time come within the law. The result is that « 
form issued on September 20, 1908, has made it possible in simple 
cases to complete the record on two sheets of ordinary coutt- 
martial paper. In many instances these forms are printed, leaving 
blank only such portions as are necessary to insert the testimony 
of the witnesses, and other essential data. It is sometimes con 
tended that the new form does not follow the regulations ; as, for 
example, it does not show that the witness was sworn “ in the 
presence of the accused.” But, as the accused has been intro- 
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duced and no fact of his subsequent withdrawal is mentioned (and 
tt is hardly imaginable that a court would proceed with the trial 
in the absence of the accused), it is to be inferred that the accused 
was present. This is cited as an example of the fact that protests 
are sometimes made to maintain the older and more elaborate 
mode of procedure—zealous efforts, not captious or hair-splitting, 
but springing from a natural desire to have the proceedings and 
sentence made so binding as to stand the perusals of reviewing 
authorities without danger of being disapproved. Attempts have 
been made to cut down the procedure to the “ irreducible mini- 
mum” and still maintain its legality; but it is still too long, too 
laborious, requires too many officers, too many approvals, and too 
much time to render many sentences operative. We are con- 
fronted with this inconsistent state of affairs: a general court- 
martial tries a man at Manila, we will say, and sentences him to 
“six months’ confinement and the loss of six months’ pay.”” Upon 
the approval of the commander-in-chief who ordered the court, 
the sentence goes into effect at once and the loss of pay is final. 
On the other hand a summary court-martial is ordered by the 
commanding officer of a ship in Manila Bay, the man is sentenced 
to, say, “ solitary confinement on bread and water for one day, 
and to lose pay amounting to ten (10) dollars.” Upon the ap- 
proval of the commander-in-chief does this small sentence become 
operative? Notatall. The record must go to the department to 
be approved, and two or three months later the final notice oi 
approval reaches Manila, and the ship has probably left, or the 
man has been transferred, and the checkage follows its wearv 
way from ship to ship until one day, months afterward, it re- 
turns to Washington with the tidings that the man has been dis- 
charged by reason of the expiration of his enlistment—tired of 
waiting to hear of the department’s action, and the belated fate 
of his “ ten spot.” 

lf the commander-in-chief can approve and render final the 
sentence of a general court-martial, can he not be entrusted with 
the sentence of a summary court-martial? Like the Japanese 
schoolboy, “ I require no answer.” 

As now constituted a summary court-martial requires four 
officers to sit in solemn conclave and to devote much of their 


valuable and already much divided time to such offenses as 
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“ smuggling liquor” or “ four days over leave.” The accused by 
a recent and heartily acclaimed change in regulation is allowed to 
plead guilty, as he will in a majority of cases. Previous to this 
order we had a departure from the established rule of all cour; 
of which the writer has knowledge. The accused had to be tried, 
the witnesses brought in, from other ships or from ashore jf 
necessary, and their testimony carefully recorded verbatim 
liberatim, and the long specification proved, down to the very 
latitude and longitude of the ship, the character of the liquor 
smuggled, or the clock time of his return. Surely the Supreme 
Court of the United States could not require more absolute exact- 
ness in detail than was required of this body of officers, arrayed 
in frock coats with side arms, conducting a summary court- 
martial. Now, if the accused pleads “ guilty,” no testimony is 
introduced, and the proceedings are much shortened. But we 
should go still further in the matter of saving time and work, and 
try many of these cases by a court composed of one officer. 

As now constituted the summary court-martial is one of those 
solemn farces so well known to all officers. When such a court 
meets it means perhaps half a day, a day, or many days to be 
unless the accused pleads “ guilty.” If drills are on, 
they must be suspended; preparations for target practice must 


occupied 





wait, for the majesty of a court-martial demands precedence over 
all other things. Many commanding officers get around this by 
delaying the orders for the court until there is a lull, and we are 
treated to long sessions after target practice, on long trips at sea, 
on field day, and Saturday morning, or when frequently a rest, 
well deserved for all parties concerned, is spoiled by the court 
orderly’s announcement, “ the court will meet in the ward room,” 
and while the mess attendants are trying to clean up for Sunday 
inspection, and amid the imprecations of departing officers, prepa- 
rations are made for the laborious procedure. Sometimes, as in 
the recent operations of the North Atlantic fleet, the cases have 
been put off until the ships got to sea, as there was no possible 
opportunity before, and then the cases were slowly ground out in 
great numbers. Here is the very maximum of delay in a court 
that, by its very name, is supposed to be summary. The court is 
not summary, at least, its procedure and the putting into execution 
of its sentence are not summary; on the contrary, for reasons 
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given above, it is less summary than any court known to military 
jurisprudence. 

But let us not despair; let us rather hope for better things, for 
favorable and encouraging support is being given to a proposed 
scheme that will bring about a real summary court, a one-man 
« deck-court,”” and it is believed that the next Congress will enact 
legislation that will make it possible to try minor cases just as 
fairly, and far more swiftly and effectively than is now possible. 
The proposed scheme in substance is as follows: 

1. Courts for the trial of enlisted men in the navy and marine 
corps for minor offenses may be ordered by the commanding 
oficer of a naval vessel, by the commandant of a navy-yard or 
station, by a commanding officer of marines, or by higher naval 
authority. 

2. Such courts shall be known as “ deck-courts ”’ and shall con- 
sist of one commissioned officer not below the grade of lieutenant, 
who, while serving in such capacity shall have power to admin- 
ister oaths, to hear and determine cases, and to impose, in whole 
or in part, the punishments prescribed by paragraph 8. 

3. Any person in the navy under command of the officer by 
whose order a deck-court is convened may be detailed to act as 
recorder thereof. 

4. The officer within whose command a deck-court is sitting 
shall have full power as reviewing authority to remit or mitigate. 
but not to commute, any sentence imposed by such court; but no 
sentence of a deck-court shall be carried into effect until it shall 
have been so approved or mitigated, but upon such approval it 
shall be final. 

5. The court shall be governed in all details of its constitution, 
powers, and procedure, by such rules and regulations as the 
Secretary of the Navy, with the approval of the President, may 
prescribe. 

6. The records of the proceedings of the court shall contain 
such matters only as are necessary to enable the convening 
authority to act intelligently thereon. Such records, after action 
thereon by the convening authority, shall be forwarded directly 
to, and shall be filed in, the office of the Judge-Advocate-General 
of the Navy. 


7. No person who objects thereto shall be brought to trial be- 











1204 THE SUMMARY CoURT-MARTIAL, 


fore a deck-court. Where such objection is made by the person 
accused, trial shall be ordered by summary or by general court. 
martial, as may be appropriate. 

8. The court is authorized to impose the punishments pre. 
scribed by Article 30 of the Articles for the Government of the 
Navy, except bad conduct discharge and confinement or forfeit. 
ure of pay exceeding 30 days. 

The following table shows the punishments that could fe 
awarded by the present summary court-martial, the proposed 
court, and by the commanding officer respectively : 


PUNISHMENTS FOR MINOR OFFENSES IN THE NAVY 


Now authorized for summary Proposed fordeck ee 
courts (composed of Sofficers courts(compos- Now authorized for commani- 


and recorder). ed of 1 officer). ing otticers. 
Bad conduct discharge None None 
Solitary confinement on Same Solitary confinement on 
on bread and water, not bread and water, not ex- 
exceeding 30 days ceeding 5 days 
Solitary confinement, not Same Solitary confinement, not 
exceeding 30 days. exceeding 7 days. 
Confinement, not exceeding Confinement Confinement, not exceeding 
2 months. not exceeding 10 days, unless longer 
30 days confinement necessary in 
case to be tried by court- 
martial 
Reduction to next inferior Same Reduction of any rating es 
rating tablished by himself 
Deprivation of liberty on Same Deprivation of liberty on 
shore on foreign station shore. 


Extra police duties, and loss Same, but loss | Extra duties 


of pay not to exceed 3 of pay not to 
months, may be added to exceed 30 
any of the above days 


Paragraph 7 of the above scheme gives to the man a privilege 
analogous to that in a civil court; ¢. ¢., trial by jury instead of by 
a justice of the peace, and this seems a necessary concession. 

A form similar to the one in use in the army is that suggestel 


for use by the new court, as shown below: 





Trial ¢ 


eeeeeeee 


eeeeeeee 


Date « 
Rate o 
Amou! 
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Dates 


one year 
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PROPOSED FORM OF PROCEDURE FOR DECK-COURTS 


(Surname. ) (Christian Name.) 
(Rank. ) (Ship or Station.) 


Recorp oF DecKk-Courrt. 


Trial of the man named above by court appointed by................ 


» NTE Mis. Gil, Gia Uslaaewiakies oe a5 


190 
FORMER SERVICE. 
Date of enlistment. Date of discharge | Character of former discharge. 
Date of present enlistment Oe ae Fe En a , 190 


Rate of pay per month 

Amount due 

In arrest or confinement under present charges since. ... 
io .. 


Dates and serial numbers of previous convictions with sentences within 


one year preceding commission of offense and during current enlist: 


Specification of offen pe Si I is i st chane 


WITNESSES 


(Officer Preferring Charges.) 


eo ae 











1206 THE SUMMARY CouRT-MARTIAL. 


I hereby consent to trial by Deck-Court on these charges. 


Respectfully referred to the Deck-Court for trial. 


By order of 


Findings: 
Of Specification 
RC Se ee 


Number of previous convictions considered. . 


( Deck-Court.) 
0 Whe doa tenn ec ld recs WS a wb O nag SD. 


(Commanding U. S. S. .. “one 


Under the regulations, as modified by a recent executive order, 
a sentence of bad conduct discharge may be carried into effect by 
the order of the senior officer present if the accused is serving his 
first enlistment in the navy. If he has had previous service, the 
sentence is to be considered in connection with his previous 
record, and must go to the Bureau of Navigation for that purpose. 
In case of a marine, the order for the execution of the sentence 
must come from marine headquarters. This is rendered neces 
sary by the centralized system of accounts maintained by that 
organization, and cannot at present be changed. We are not in 
the future, however, to be confronted with the spectacle of a 
receiving ship or detention prison overcrowded with men, set- 
tenced to bad conduct discharge, waiting, with all the impatience 
and recklessness naturally born of the situation, for their release 
to come from the Navy Department. 

The remaining important step to be taken,—and legislation will 
be required to effect it,—is the execution, by the senior officer 
present for a summary court-martial and by the commanding 
officer for a deck-court of a sentence involving loss of pay, their 
approval rendering it final. 
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U. S. NAVAL INSTITUTE, ANNAPOLIS, MD. 
EFFICIENCY AS A BASIS OF ORGANIZATION AND 
WAGES. 
By HARRINGTON EMERSON. 


REPRINTED FROM The Engineering Magazine, WITH AN INTRODUCTORY 
Note BY Puirip R. ALGER. 


At first sight it will probably seem to many readers of the Pro- 
CEEDINGS that the subject-matter of the following article is quite 
foreign to the purpose for which the Institute was established 
and in pursuance of which its PROCEEDINGS are published. 

It may well be asked what intérest the naval officer has in “ the 
basis of wages’ and what it boots him to learn that a skilled 
shoveler can shovel as much material as four average laborers, or 
that it is possible to raise 1000 bushels of potatoes on an acre of 
ground from which the average farmer would get but 100 bushels. 

Our Constitution sets forth as the object of the Institute “ the 
advancement of professional, literary, and scientific knowledge in 
the Navy,” and the publication of Mr. Emerson’s article in our 
PROCEEDINGS might be fully justified upon the sole ground of its 
literary merit and its content of scientific facts. But the object 
of the Institute, in the broadest sense, is to advance the efficiency 
of the navy, and the real value to the navy of Mr. Emerson's arti- 
cle is the lesson it teaches that in every walk of life, in the navy as 
well as in the factory, there is room for enormous improvement in 
efficiency. 

We have had in the navy in recent years one striking example 
of what can be accomplished by intelligent effort. But a few 
years ago we were content with a rate of fire of one round in 
three minutes from our heavy guns and with an inaccuracy of aim 
that would have made the percentage of hits pitiably small had the 
real hits upon a target been counted. To-day a rate of fire of two 
rounds a minute has been attained with the same guns, and an 
accuracy such that almost every shot is a hit. And be it under- 
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stood that in the main this immense improvement has resulted 
not from improved ordnance material, but almost wholly from the 
greater skill of the personnel. 

Still more recently we have seen in the navy an increase of 
efficiency in the engineering departments of the ships of our battle 
fleet, resulting in a very considerable addition to its radius of 
action. And here again the improvement is due to intelligent 
effort on the part of the personnel, not at all, in this case, to im- 
provements in material. 

These two examples, indeed, may well be taken to demonstrate 
that the inefficiency which Mr. Emerson shows to exist throughout 
the industrial world exists, at least to some extent, in the navy too; 
that greater, even very much greater efficiency, of organization, of 
personnel and of material, is attainable in the navy ; and, finally, 
that efficiency depends much more upon the skill of the workman 
than upon the perfection of the tool. 


I. TypiIcAL INEFFICIENCIES AND THEIR SIGNIFICANCE, 

Nature’s operations are characterized by marvelous efficiency 
and by lavish prodigality. Man is a child of nature as to prodi- 
gality, but not as to efficiency. If it had happened the other way— 
if he had followed nature's lead as to efficiency, but had taken up 
parsimony as a distinctly human virtue—the human race would 
have become wealthy beyond conception. 

Most political economists have preached parsimony, not effi- 
ciency. As parsimony is not one of nature's teachings and as 
efficiency is, it would be better to aim at efficiency first and leave 
parsimony to the generations to follow, who will be forced to make 
a virtue of necessity. 

The efficiency of Nature’s operations is seen on every side. 

There is Nature’s pump, which draws up the water from the 
surface of the ocean to a vast height, carries it thousands of miles 
and deposits it on mountain tops and over plains. No recipro- 
cating parts, no valve slip, no lost motion, no frictional resistance, 
no pipe lines. Prodigal in the amount sucked up, prodigal in the 
height to which it is lifted, prodigal as to distance transported, 
but as a pump proposition a perfect heat cycle. 

There is Nature’s storage battery in muscular reserve. A sak 
mon will enter the Rhine from the sea, cease feeding after enter- 
ing fresh water ; he will swim up stream 500 miles, in exceptional 
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cases stay at the headwaters for 17 months, and then, not having 
lost much weight, will swim to sea again. 

An oil engine may reach 30 per cent of thermal efficiency, but 
the salmon, assuming his whole weight to be pure oil, stores at 
least several hundred per cent more than thermal efficiency. 

The salmon uses stored, not thermal, energy. 

The fire-fly, the glow-worm, the phosphorescent jelly-fish, show 
a far higher light efficiency than has ever been reached even by 
vacuum lamps. 

A heavier-than-air flight of 23 miles is the limit thus far attained 
by man; but most of Nature’s visible creatures, from the midge to 
the heavy swan, revel in mechanical flight. From swans to hum- 
ming birds, innumerable feathered creatures fly every spring from 
the tropics to the Arctic circle, every autumn from Arctic circle 
back to tropics, while some of them fly from Arctic to Antartic. 

To attain the high efficiency of stored energy of the fish, the 
high mechanical efficiency of the bird, the high lighting efficiency 
of the fire-fly, is not an ethical or financial or social problem, but 
n, and to the engineering profession, rather 


an engineering prob! 
than to any other, must we look for salvation from our distinctly 
human ills, so grievously and pathetically great. 

Inefficiency, principally of administration, is alone responsible 
for the long bread line of able-bodied men, which during this 
winter, spring and summer honors Mr. Fleischman’s generosity, 
but disgraces New York City. Inefficiency, principally of admin- 
istration, is alone responsible for the 700 starving children, fed 
daily at the East side schools in New York 


For every mouth that comes into the world, there are two hands, 


two feet; and, if each set of hands and feet does not have an 
organizing brain to direct it, there are occasionally great creative 
and organizing minds. whose province, whether they know it or 
not, ought to be to enable the hands and feet to forestall bread 
lines and infant starvation. 

When one considers such products of engineering knowledge 
and skill as a first-class ocean steamer, with its perfection of de- 
sign, its perfection of machinery, its perfection of line and staff 
organization; or when one considers a modern New York office 
building, the Hudson Terminal for instance, where one finds 
without any futile or inept talk, discussion, or legislation, a har- 
monious and smooth-working combination and aggregation of in- 
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tense individualism, intense socialism, intense cOMmMUNism—ap4 
even intense anarchy, since all the tenants come and go as they 
please—one realizes that it is to engineering knowledge and prac. 
tice one must look for redemption from existing evils. Men, 
women and children starve, not because there is not abundance 
and plenty, not because the few have appropriated the portion of 
the many, but because there is such tremendous waste. The actual 
and potential wastes in each year amount to as much as the total 
accumulations of wealth, and if all the possessors of accumuk. 
tions should be left in undisturbed possession, and the wastes of 
current production and use be eliminated and equitably appor. 
tioned according to meed and deed, no woman or child would have 
to do mill or factory, store or office work, no old man or woman 
would have to toil, no young man need delay his marriage, nor 
any head of a family be torn by anxiety as to the feeding, clothing 
or housing of his dependents. 

It is distinctly the business of the engineer to lessen waste— 
wastes of material, wastes of friction, wastes of design, wastes of 
effort, wastes due to crude organization and administration—in a 
word, wastes due to inefficiency. The field is the largest and rich 
est into which any worker was ever turned. 

Progress—absolute, not temporary time-serving—will be made 
slowly or rapidly as the ideals and standards are high. 

The field is large and rich because so little is being done, because 
there is so much to do. 

Very few, outside of those who have made special investiga- 
tions, realize how very low the average efficiency of endeavor is, 
even in a highly civilized country like the United States. Every- 
where we see brilliant results ; rarely can anyone follow the losses 
between result and initial supply. 

We are all familiar with the light from an electric incandescent 
film in a bulb. We know that usually the power revealed in the 
light comes from coal found in mines. The human endeavors, ip 
producing light from coal in the mine, to worker’s table, can be 
followed both absolutely and comparatively. 

We can assume the fire-fly to have attained 100 per cent stand- 
ard; not absolute, but a standard that engineers might expect 
ultimately to attain. That the fire-fly is 100 times as efficient in 
combined economy and production is scarcely believable, yet 4 
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rough analysis of fire-fly light and of bulb light from coal will 
show this to be the case. 

A worker requires on his table, for least fatigue and detriment 
to the eyes, a certain amount of light. As the sun does not always 
shine, as winter days are short, as some rooms are at the bottom 
of air shafts, artificial light is needed. Electric light is most con- 
yenient and safest. What is the efficiency of production of elec- 
tric light compared to the efficiency of the fire-fly, which will be 
called 100 per cent standard ? 

The fire-fly’s source of light is the hydrocarbons contained in 
what it has eaten. Man’s source of light is the hydrocarbons in 
coal. 

The fire-fly finds its food with about the same facility that it 
finds the oxygen it breathes. Man finds oxygen without expense, 
but there are enormous wastes between coal in mine and coal en- 
tering furnace door. Of coal owned in ground, half the seams are 
not mined but ruined, and at best 75 per cent is recovered from the 
seams that are mined. This reduces the mined coal to 37.5 per 
cent of the total coal destroyed in mining. The workers and 
machines are inefficient all the way from coal seam, through min- 
ing and transportation, to furnace door. This adds unnecessarily 
to cost. The efficiency of purchase price is only 70 per cent. In 
furnace, boiler, engine and generator at best only 10 per cent of 
coal energy appears as electrical energy. The fire-fly’s conver- 
sion of hydrocarbon into energy is on a basis of 40 per cent. Of 
the electrical energy only 5 per cent is recovered as luminous 
energy. 

From supply to light emitted the fire-fly shows a continued use, 
transformation and luminous efficiency of 100 multiplied by 0.40 
multiplied by 0.30, equals 12 per cent. Man shows 37.5 multi- 
plied by 0.70 multiplied by 0.10 multiplied by 0.05, equals .13125 
per cent, or a little over ¥¢ of 1 per cent. The fire-fly is about 100 
times as efficient. 

The fire-fly effects two further very great economies; it flashes 
its light only for the time actually needed and it also flashes it for 
the benefit of eyes made exceedingly sensitive by darkness. These 
economies we need not consider for ordinary working illumina- 
tion, although both of them are very effectively used in the theatre 
and in biograph exhibitions. 


Man usually produces ten times as much light as is needed and 
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wastes 90 per cent of it. The fire-fly producing light with one 
one-hundredth part of the hydrocarbon used currently by man, 
gets along with one one-thousandth of the light used by man, 

If any human activity is followed out from initial reseryois to 
final attainments, a similar sequence of losses will be found—losses 
gauged not by any ideal of unattainable standard, but by whats 
being continuously accomplished all around us. Even if, as ye. 
some of the high efficiencies seen in Nature are beyond reach, it 
is a greater reason for eliminating those wastes which are ayoié. 
able and which are primarily responsible for the starvation of 
men, women and children. 

Not only are occurring wastes more flagrant than is generally 
admitted, but it is also not realized that very hard and extremely 
exhausting work is not an evidence of efficiency. 

The fire-fly works comfortably; the miner and furnace stoker 
do not. Recently on the first of the hot summer days, I stood o 
the charging floor of an iron foundry in the middle West. It was 
a foundry far-famed for its advanced methods. Three men weary, 
haggard, worn to the limit of human endurance, were throwing 
the pig, scrap, and coke into the cupola, yet in spite of their exer. 
tions they were working with only 33 per cent efficiency. Three 
days before we had observed two men, with less fatigue and effort, 
charge a cupola twice as large. What caused the 67 per cent ir 
efficiency? The tracks for the cars bringing up the supplies of 
pig, scrap and coke, were so located as to the single cupola door, 
that three men were required to charge. One lifted a pig from 
the car, passed it to his companion who swung it to the third man 
who threw it into the cupola. This had been going on for twenty 
years. At the other foundry, there were two cupola doors, the 
car came up so that each man unloaded, with minimum of effort, 
directly from car into cupola. 

That men should work very hard for 9 or 10 hours per day is 
not a hardship if they are interested in their work, or if, in the 
larger interest of the community, they work efficiently; but to 
work desperately hard for many hours at dirty, hot and rough 
work, yet waste 67 per cent of the time and effort, is unpardon- 
able. What could not have resulted from an elimination of this 
waste? 

1. The product could have been cheapened. 
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2. The men could have worked one-third the time and have 
accomplished as much. 

3. One man could have done all the work and have earned three 
times as much. 

The benefits should however be distributed in all three direc- 
tiuns. Fewer men should work less hard, receive higher wages, 
and deliver a cheaper product. 

The inefficiency on the charging floor pervaded the whole of 
this foundry although it stands exceedingly high in its class. The 
proof of the general inefficiency in this foundry is evidenced by 
the fact that the other foundry turns out its finished castings for 
less than half as much per 100 pounds, labor, materials and over- 
head charges included. 

It is not because men do not work hard but because they are 
poorly directed and work under adverse conditions that their eff- 
ciency is low. 

Railroad repair shops throughout the country do not show 50 
per cent efficiency on an average, as regards either materials or 
labor. When the particular jobs are picked out, similar or worse 
wastes to those of the charging floor, appear. An actual instance 
observed was as follows: 

The foundry made, for a railroad shop, big cylinder bushings. 
These, after being machined in the railroad shop, weighed about 
375 pounds, but the original casting weighed 1780 pounds. It 
took three days to remove 1405 pounds of cast iron. It should 
have taken less than one day if the rough bushing had weighed 


only 600 pounds. 


COMPARISON OF COSTS. 


As made. Standard. 

EL ta cas cp send Ubeeetelaateuabeann 1,780 600 
Cost per pound Ee $0.04 
Total cost eee ee $24.00 
MaeOr ...<... ee 1 day 
Cost of labor, $3.00 per day.............eeeeeee--- $9.00 $3.00 
Machine charge, $2.00 per day................-+-- $6.00 $2.00 
Overhead charges, $2.00 per day...............+++ $6.00 $2.00 
Total cost ee $31.00 


In this same shop the most efficient men were checked up and 
found to average only 60 per cent of actual output, compared to 
realizable standards. At the end of two years of persistent effort 
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many of the best men were brought up to 110 per cent efficiency 
but there were still men as low as 10 per cent as to actual Outpt 
compared to reasonable standard—the same standard on whig 
others realized 110 per cent. 

In another big locomotive shop, a careful study of the maching 
which had been in operation for 20 years showed that the locatiog 
of 75 per cent of them would have to be changed, so as to faci. 
tate the orderly, effective, and economical progress of work from 
one to the other. This and other eliminations of wastes double 
the output, with less labor costs. 

In consequence of general shop inefficiency and operation inef. 
ciency due to similar causes, locomotive repair costs, on westen 
railroads, run from $0.08 to $0.12 a mile; yet a most efficient 
superintendent of motive power on a large transcontinental road 
succeeded in dropping to $0.05 and had only touched the high 
spots, his well considered opinion being that $0.04 was reasonably 
attainable. On another transcontinental road, repair costs per 
mile were dropped from $0.1374 to $0.08 by persistent effort, but 
when the efforts were relaxed expenses immediately rose to $0.17, 
They should have come down to $0.06. Eastern and southem 
roads, with their small engines, better coals, and better waters, 
are not to imagine that they show any higher efficiency. They are 
on the whole worse. 

It was a leading eastern road that established piece rates in its 
car shops and then limited the earning power of the men. Whe 
there was a sudden demand for increased car repairs, the limit was 
taken off and the men doubled their earnings. Then the limit wa 
put back. Other eastern roads have also signally failed in at- 
tempts to increase the efficiency of their repair shops. 

In a leading southern shop many men were receiving 12-hours 
pay for 3-hours work. 

Coal wastes on railroads are almost as bad as labor and material 
wastes. On a very large railroad system, fue! charged per 100 
tons of train weight per mile averaged 260 pounds; yet actual 
tests where all coal used was weighed, showed a consumption be 
tween terminals of only 80 pounds. This actual consumption 
could be doubled, be made 160 pounds, yet this standard be only 
60 per cent of the actual wasteful expenditure. 

The total amount of preventable material and labor wastes and 
losses in American railroad operation and maintenance approx 
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mates $300,000,000 a year—not less real, but more easily prevent- 
able, than the $600,000,000 of fire losses and fire-department ex- 
penses, which actually occur in the United States. This ineffi- 
ciency of effort pervades to a greater or less degree all American 
activities. 

Mr. F. W. Taylor, who has given twenty-five years to the 
minute and scientific study of inefficiency, and who as an inciden- 
tal consequence developed high-speed steels, thus speaks of it: 
That the first-class man can do in most cases from two to four times as 
ch as is done on an average, is known to but few and is fully realized by 


muc 
those only who have made a thorough and scientific study of the possibili- 





jes of men. 

This enormous difference exists in all of the trades and branches of labor 
investigated, and this covers a large field, as the writer together with sev- 
eral of his friends have been engaged, with more than usual opportunities, 
for twenty years past, in carefully and systematically studying this subject. 
It must be distinctly understood that in referring to possibilities, the writer 
does not mean what a first-class man can do on a spurt or when over- 
exerting himself, but what a good man can keep up for a long term of years 
without injury to his health, and become happier and thrive under. 

Inefficiency similar to that in the manufacturing shops exists in 
all building operations to the same or even greater extent. Mr. 
Taylor found a labor efficiency of only 28 per cent in the rough 
labor emploved in the Bethlehem Steel Company’s yards. The 
writer, by time studies, determined an efficiency of only 18 per 
cent in a gang of laborers excavating a foundation, and even less 
on some construction work in the erection of the large office build- 
ings in New York. 

The United States and State agricultural bureaus have deter- 
mined similar inefficiencies in farming operations. The land was 
there, the effort was there; but owing to poor preparation of soil, 
poor planting, poor cultivation, the net results in such great 
staples as cotton, wheat, and corn, have been less than half of what 
proper methods, with the same climatic conditions, land and men, 
have since realized. 

The agricultural stations and Mr. Luther Burbank, combined, 
have been doing for agriculture what Mr. Taylor and his disciples 
have been doing for the machine shops. 

In our whole educational system there is the same inefficiency. 
Years are given to study, yet better results have been attained in 
months. In American schools the two main objects of education, 
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amenities and discipline, are largely neglected ; and instead an ip. 
mense amount of time is consumed acquiring quantities of inf. 
mation of very low absolute or ultimate value. 

Inefficiency is not a local evil. It extends through the whole af 
American life—extends through the whole industrial life of th 
world. The Chinese coolie, who as a daily task carries 100 pounds 
27 miles for $0.27, is industrious and hardworking, but not mor 
inefficient than the American railroad which moves a freight cy 
an average of 23 miles a day, the cars at best averaging only haf 
loads per mile. 

By a very inefficient use of his brain and muscles, the coolie car. 
ries the maximum load a maximum distance for a minimum price 
The American railroad by the most advanced engineering and in. 
dustrial methods carries an absurdly small net load for an absurdly 
small distance at an unnecessarily high cost. 

Prevailing inefficiency is not a lapse from former virtue. We 
cannot praise “the good old times” when everything was don 
better. The coolie in spite of his many virtues is not better tha 
the railroad whose charges per ton mile average only one-thirtieth 
those of the coolie. The difference is, however, that elementary 
though his methods are, the coolie has high standards, evolved 
during many centuries, but in Europe and America the railroad 
and the modern shop, using methods of great promise, have as yet 
no standards. 

In tabulating inefficiencies it is not assumed that it is a human 
ideal to work hard all the time and to spend nothing. 

The unit is the man. If he elects and can manage it, he can live 
in a tub, bask in the sun, and curtail his efforts and wants toa 
minimum. If he elects, he can work hard for days, weeks o 
months, and in short and riotous extravagance spend all he has 
accumulated. The fire-fly probably is chargeable with both e& 
tremes, but what is expected is that the man shall emulate the fire 
fly in working efficiency when he does work. 

Each nation has its own ideals, and the readiness with which the 
new ideal of efficiency can be assimilated and made effective, wil 
depend on psychological rather than physical and mental traits. 

The Japanese can equip their mills with American machinery 
and work on American materials. If in addition Japanese men 
are more quick to assimilate or to develop best methods, then it 
deed will the European and American, in the long run, lose. 
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I]. NATIONAL EFFICIENCIES; THEIR TENDENCIES AND 
INFLUENCE. 

Inefficiency is a form of waste, of loss; it lurks every where— 
in processes, in materials, in individuals and in nations. There is 
however a difference in kind between the two forms of ineffi- 
ciency, one manifest in processes and materials and the other mani- 
fest in individual or nation. To the efficiency of a process or in 
the use of a material there is a clearly ascertainable maximum, 
and when it is exceeded the material gives way, as in the Quebec 
bridge, but to the efficiency of an individual or of a nation there is 
no predeterminable limitation. In the passion for modern scien- 
tific accuracy it has proved more interesting, and more has been 
done, to solve the lesser problem of efficiency, in process or mate- 
rial, the larger problem of individual or national efficiency being 
in fact almost wholly ignored. 

Men are quick to catch and appropriate the ideas of other de- 
signers as to bicycles, steam engines, gas engines, automobiles, so 
that the same standard designs and performances occur in widely 
scattered countries ; but individuals and nations differ fundamen- 
tally not nearly so much in the degree as in the nature of their 
characteristics. They differ not as one coal from another, but as 
sulphur, carbon, hydrogen and radium differ. The analogy of 
fuels is illuminating and may further a better understanding of 
the whole question of efficiencies. If a coal yields 13,000 B. t. u. 
the combustion problem is to utilize as large a percentage of them 
as possible. Other clements in combination with oxygen may 
evolve only 4000 B. t. u. per pound, as sulphur, or 60,000 as hy- 
drogen; or radium, without troubling to combine with oxygen, 
will evolve per pound 210,000,000,000 B. t. u. or thereabouts. 

It is the province of the chemist to determine the actual number 
of heat units in any element or combination, so that we have, for 
each, a theoretical maximum. It is the task of the combustion en- 
gineer to devise apparatus which will utilize the largest percent- 
age of the heat units in the fuel; but the more difficult problem of 
the economic engineer is to select the fuel and burn it so as to se- 
cure the desired result at lowest cost. 

It is more difficult to select intelligently the power installation 
for a tug boat, between the limits of a drift-wood burning furnace 
and a Diesel crude-oil motor, than it is to design and secure good 
furnaces, good boilers, or good engines. A very elementary fur- 
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nace and boiler will yield 50 per cent efficiency ; the best boiler ang 
furnace, and then only under exceptional test conditions, mar 
yield as much as 85 per cent; and no increase of expenditure, no 
increase of designing skill, will realize 90 per cent. When, hoy. 
ever, one passes from sulphur to carbon, from carbon to hydrogen, 
from hydrogen to radium, the progession is not one of 80 per cent 
improvement between best and poorest, but the best, radium, js 
fifty million times better than the poorest, sulphur. 

Applying the analogy of fuels to individuals and nations we 
have as yet no analysis of humanity which will enable any one tp 
determine their capabilities. We do know how the best individual 
will react against some definite mechanical proposition; we do 
know the best record as to running or swimming or any other 
athletic or manual performance, with the certainty that it wil 
never be appreciably bettered ; but even this knowledge has as yet 
been utilized to very small extent, outside of sport, to increase 
individual efficiency in a particular task. Our manipulators of 
human material are constantly using human radium on a grate 
intended for lignite coal, very much as the early engineers in the 
natural-gas fields used natural gas expansively to drive engines 
originally built for steam. 

The difference between sulphur and radium as evolvers of heat 
is fully paralleled in the difference between the Italian immigrant 
(who, with wheel-barrow, works at less than 20 per cent efficiency 
on the railroad dump), and the Corsican, of poverty-stricken ante- 
cedents, who in early manhood pushed the whole of Western 
Europe and also the two Americas a hundred years forwards. It 
is not assumed that every immigrant boy is an embryo Napoleon; 
but from John Jacob Astor on, foreign immigrants who would 
have remained peasants in their own country, have become dy- 
namic forces in the New World, simply because, to these radium 
individuals, opportunity occurred. 

As to anv man, and as to any nation, the as yet unsolved prob- 
lems of efficiency are: (1), to enable each to accomplish the 
uttermost in reaction with the task set, average present efficiencies 
being about 60 per cent; and (2), to set each at the highest task 
of which it is capable, present average efficiencies being so much 
below one per cent of the best as not to warrant an estimate. 

The differences between coal and coal are molecular ; the differ- 
ences between sulphur and radium are atomic. The differences 
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between the speed of one runner and another, the natural re- 
sources of one nation and another, are physical; the difference be- 
tween the spirit of Diogenes and the spirit of Napoleon, between 
the spirit of the Papuan and the spirit of the American, are 
psychical. 

Inherited wealth and inherited power have rarely made men 
great, although when young heirs first come into their inheritance 
they may for a short time dazzle by their prodigality. Great 
natural resources will not in the long run maintain nations, al- 
though during the period of reckless squandering they may seem 
prosperous to themselves and to others. For the past 10,000 years 
Central Africa has teemed with natural resources, but it was the 
Vikings of bleak Norway who conquered the European and Medi- 
terranean littoral, incidentally also taking possession of Iceland, 
Greenland, and probably visiting the northeast coast of America. 

Alaska is a better country than Norway or Switzerland. It has 
100,000 square miles of agricultural land, the best coal in North 
America, lead, copper, silver and gold mines, vast forests, rich 
fisheries, a great fur trade, and 10,000 miles of ice-free sea coast, 
harbor-indented, along the great Pacific highway between all Asi- 
atic and all North American ports. The Eskimo, Aleuts, Indians, 
and mongrels of Alaska, surrounded by unparalleled natural re- 
sources, have accomplished little, although their supineness has 
been no greater drawback than the stupendous ignorance, neglect, 
and corruption to which this empire of the future (if men are 
forthcoming) has been subjected by some of the departments at 
Washington. The Swiss, for whom nature has done so little, 
have, individually and nationally, developed high efficiency. 
When Alaska, the relatively richer country of the two, has as 
many inhabitants as Switzerland in proportion to its area, it will 
be a nation of 120,000,000. No wonder the Canadians, with nearly 
six times the area of Alaska, have hopes of repeating in America 
the polar drift of empire so manifest in Europe, Asia, Africa, and 
South America. 

Between one civilized country and another there are extremes 
of variation in natural resources, yet all are prospering. The effi- 
ciency of the workers in all of them is low, yet each country is 
growing rapidly in wealth. The cause of prosperity cannot lie in 
natural resources, since some of the countries with the most re- 
sources are most backward and others with the poorest resources 
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are most forward. The cause of prosperity cannot lie in the 
ability or fidelity of the workers, since all of them, when checked 
up, are found to be of low average efficiency. The cause of Success 
must therefore lie either in some common trait which all possess 
or in the exploitation of some different trait in each. The only 
common trait is ambition, the desire for success and wealth: but 
the gratification of ambition, the attainment of material success, 
has each time been due to a different psychical instinct. In Alask 
the eagle, the seal, and the bear all grow fat by feeding on salmon, 
The food is common to all three, but the method of appropriation 
is different. The eagle descends from the air, and lifts the salmon 
out of the sea, the seal pursues and seizes the salmon in the 
water of the sea, and the bear scoops him out with his paw 
when he finds him in the shallow brooks. The British, French, 
Germans, hunt success along lines as different as those of the 
eagle, seal, and bear. It is easier to describe the physical differ- 
ences between eagle, seal and bear than to describe the psychical 
differences between the great industrial nations. Nevertheless the 
differences exist, and the causes of the respective successes can- 
not be understood unless the reaction of success of these psychical 
traits is understood ; and, what is more important, that nation will 
in the long run reach a higher level which is able not only to ap- 
propriate the best designs and processes of its rivals but, what is 
immeasurably more important, to appropriate also and possibly to 
improve their psychical inspirations. 

The English, the French, the Germans, the Japanese, the Amer- 
icans, are not great because they all have schools and sea ports 
and coal, but because schools and sea ports and coal mines have 
fed wholly different natural characteristics. To discover these 
different national characteristics it is necessary to back off, both in 
space and time, so as to lose details and see only the governing 
traits. No nation can be reduced to a formula, but an attempt 
will be made to separate out, for a number of leading industrial 
nations, traits of which they more or less seem to possess a monop- 
oly, and which for that very reason merit careful analysis by their 
rivals. 

In recent centuries Great Britain has been easily the leader both 
commercially and industrially. The English also were up and 
doing before daybreak in other directions, and by the time the 
other nations woke up, either yawningly or to the sound of some 
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revolutionary alarum, the English were anywhere from several 
decades to several centuries on their way. They limited the power 
of kings, 1215 A. D.; they abolished divine right in 1649, and 
selected by vote their own sovereign in 1689. The American 
colonists woke up in 1776, the French in 1789, the Germans in 
1871. During the period when other nations were pulling each 
other down in continental Europe, the English were appropriating 
large parts of Asia, America, and Africa as well as the continental 
islands. When other nations were using wood and developing 
charcoal burners, the British were opening coal mines. When 
other nations were building post roads, the British were stringing 
iron rails; when the Americans were building the best and fastest 
wooden clipper sailing ships, the British were not only building 
iron steamers, but they were also calmly taking possession of all 
the strategic points of the seven seas. While other nations were 
stretching wires on poles along railroad rights of way within their 
own boundaries, the British were enmeshing the globe with sub- 
marine cables. It is not because the British are the greatest ship- 
builders that they control the sea, but they incidentally build ships 
and a few other things because at least 100 years before any one 
else realized its importance, they made the unclaimed empire of 
salt water their own. For any other power at this late date to 
aspire to rivalry on the sea is futile—is laughable. 

Consider the North Sea. Sweden, Russia, Germany, Holland 
and Belgium, all the immense maritime trade of Northern Europe, 
goes to and comes from the Atlantic Ocean and all there is beyond, 
through what the English proudly call the English Channel, with 
the cliffs of Dover at one end and on one side and the Channel 
Islands at the other end and on the other side. Consider the Medi- 
terranean, bottled up at one end at Gibraltar and at the other by 
the French-conceived, designed, and dug, but at present English- 
owned Suez Canal, with Malta conveniently and centrally located 
in the waist, with Cyprus watching the egress from the Black Sea 
of both Turk and Russ. The only nation in Europe who can go 
to sea without British consent are the Norwegians, the French, 
the Spanish and the Portugese. Consider the Atlantic Ocean, 
north and south, studded with British mainland ports and island 
outposts along all its four sides, and up and down through the 
middle. Consider the Indian Ocean—Cape Colony at the western 
southern end, Australia at the eastern southern end, the western 











1222 EFFICIENCY As A BASIS OF ORGANIZATION AND Waces, 


northern entrance blocked at Aden, the eastern northern entrange 
blocked at Singapore, with Mauritius, Ceylon and sundry othe; 
islands scattered centrally around, very useful for all sorts of pur- 
poses, coaling and repair stations, landings for submarine cables, 
shores for space telegraph installations. Consider the Pacife 
Ocean—not quite so completely a British sea, but nevertheless 
even in it they would be first in length of sea coast were it not for 
Alaska’s indented mainland and islands. Although second, ag to 
mere length of shore line, they have, both on American and Asiatic 
side, strategically a greater number of important posts, not count 
ing Australia and New Zealand to the South, than any other 
power, and when the all-British cable was laid from Vancouver to 
Australia and New Zealand, as many British Islands as were 
needed turned up conveniently for mid-ocean stations. 

Not content with commanding the European Mediterranean, 
they also command the American Mediterranean, with the counter- 
part of the Suez Canal in the St. Lawrence River, the deep-water 
channel between the Great Lakes and the Atlantic. Thev also con- 
trol one side of the water passage from Lake Superior to Lake Hw. 
ron, from Lake Huron to Lake Erie, from Lake Erie to Lake On- 
tario. On the Pacific side of North America it is the same. There 
is another though smaller inland sea there, the matchless Puget 
Sound, but, in spite of 49 degrees north, the treaty boundary line, 
they not only reserved their own independent sea outlet, north of 
Vaucouver Island, but they established another Gibraltar at Esqui- 
malt, on the north side of the Fuca Straits, only entrance to the 
largest and most important American harbor on the west coast. 

Although the United States at last controls Panama, during the 
whole of the last century it was not anv American statesman who 
foresaw the importance of this control, nor was it any American 
ambition that dared attempt the task of breaking the Isthmus. 

Two hundred years ago the British appropriated a complete 
chain of islands cutting off both Gulf of Mexico and Caribbean 
Sea from the Atlantic Ocean; in 1827 Goethe, in a masterly dis- 
cussion of the importance of the Isthmian Canal said: “I would 
be surprised, if the United States would miss the chance to get 
such a work into her own hands. It is entirely indispensable for 
the United States to make the passage to the Pacific Ocean, and I 
am certain that she will accomplish it.” It was, however, not the 
near-by United States that first undertook the work, but the dis- 
tant French. 
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So early and so persistent was the British instinct of sea con- 
trol that surprise is caused, not that the British have so much, but 
that they let so much of value slip through their fingers. 

By right of exploration they might have taken possession of the 
whole of equatoriai Africa; they might, without any one making 
protest, have annexed both sides of the Straits of Magellan; they 
might have seized on both the Diomede Islands in the middle of 
Bering Straits ; and it is incredible that after discovering the Ha- 
waiian Islands they should have let them go. 

For the British these islands have strategic location and value 
as the only direct sea route on which they are situated is the one be- 
tween Vancouver and New Zealand. They are of no value strate- 
gically to the United States, as they lie at least 1000 miles south 
of any direct route from the United States to Asia, lie 1000 miles 
out of the course of steamers making the run from Panama to 
Singapore, and the attempt to magnify them as an important sea 
possession of the United States merely accentuates the difference 
between the deep, set purpose of the English and a fatuous 
impulse. 

So sensitive are the British as to anything that appertains to the 


control of the sea that they get into a panic at the mere suggestion 


of tunneling the English Channel, and when the Germans built 
the fastest steamers for the Atlantic trade the English did not rest 
until they had evolved a new form of steam engine, a new form 
of screw propeller, had built larger boats than any other flag pos- 
sessed, and with the combination, regained the lost blue ribbon of 
the sea. Similarly, as soon as the French, Germans, Americans 
laid a few straggling sub-oceanic cables, the British at once set up 
space telegraph stations so that soon no British steamer anywhere 
need be beyond call from British land. 

This persistent far-sight, this stubborn holding onto an idea, 
characterizes the British bull-dog in all things, although illustrated 
above only as to sea power; and it is perhaps well for the rest of 
the world that on the whole he is good-natured and that he does 
not have too many ideas. 

The predominant characteristics of the French are quite differ- 
ent; none the less admirable—in fact, more progressive.. The 
French are brilliant innovators and as a nation they think logically 
and execute artistically. Their revolution had its inception in the 
work of the encyclopedists, and its culmination in the Code Napo- 
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leon. In the Theatre Frangais the prices of the seats are cut inty 
the solid marble, but the monogram of the government is detach. 
able, because forms of government are the accident of the moment 
but the principles of art are eternal. The English follow Up per- 
sistently a few all-important matters. The French evolve bgij. 
iantly many entirely new things. The French invented and made 
practical the bicycle, the French were the first to ascend into the 
air in balloons, and France still holds all the official records for 
all sorts of flight—distance, dirigible, heavier than air. The 
French started both the gas engine and the automobile ; they firs 
used rapid-fire machine guns, the mitrailleuse ; their passenger loco- 
motives make the fastest regular runs in the world; they devel- 
oped compound locomotives, and also, the most powerful freight 
locomotive, the Mallet articulated, is of French design. To the 
French we owe the first successful submarines; to a Frenchman, 
Daguerre, we owe photography, and to another, pyrometry, which 
has placed metallurgy on a scientific basis. The French invented 
and put into effect the decimal system, which has been universally 
adopted for money (except by the insular British) and the French 
also established and maintained bi-metallism, without a hitch, for 
70 years, although in that period the greatest fluctuations that the 
world has ever experienced occurred in the relative production of 
gold and silver. The French have always been bright enough to 
avoid the financial panics that have disgraced Great Britain, Ger- 
many, and the United States. The French dug the Suez Canal 
and also started the works at Panama. Most appropriately, we 
owe to the French modern stearine candles, the Argand burner, 
and the brilliant use of the electric current for light. Storage 
batteries of both types were discovered in France, as also plate 
glass, rolled glass, and wire glass. A Frenchman first deciphered 
the hieroglyphics of Egypt; another Frenchman, Pasteur, ex- 
panded and made rational the practice of inoculation ; another one, 
Berthelot, developed modern chemistry, and to the French we owe 
artificial silk. 

It was because the French teem with revolutionary ideas that 
Franklin’s ability received from them more immediate and cordial 
recognition than from either Americans or from British. 

The characteristic trait of the French is brilliant innovation caf 
ried out in an orderly, logical and artistic manner. 

Germany is one of the world’s greatest industrial powers—s 
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menacing, in fact, that the eyes of the industrial and commercial 
world are turned apprehensively in her direction. Until recently, 
however, she has always been bringing up the rear, the slow but 
sure turtle among the nations. When France, Spain, and England 
were parts of the Roman Empire, assimilating Roman civiliza- 
tion, Germany was a storm center of savage ferment. Italy offi- 
cially adopted Christianity in the fourth century, France became 
Christian in the fifth century, but it was not until the ninth cen- 
tury that Charlemagne gave the Saxons their baptism of blood. 
When the French and English were evolving parliaments and 
courtly manners, the Germans were engaged in their thirty-years 
war. It is characteristic that the renascence in Italy and France 
took the form of a revival of classic art, literature, and culture; 
in Spain and England took the form of oversea adventure ; but in 
Germany the form of religious revival and reform. It is also not 
less characteristic that while other nations have made progress 
through revolution and violence, the Germans are rapidly overtak- 
ing them through peaceful evolution. 

American wooden clipper vessels were the queens of the sea 
from 1800 until the introduction of steam. Previous to 1870 the 
only German ship-building was in the Baltic yards where Ameri- 
can models were imitated, but shortly after 1870 Germany “ re- 
solved ” to build ocean steamers and in 25 years her ocean liners, 
German designed, German built, German manned and officered, 
were the fastest and finest vessels afloat. It required extraordinary 
effort on the part of the English to regain the lead. America 
built more locomotives and owned more miles of railroad, many 
times over, than Germany, but in this year of grace 1908 it is the 
German principle of superheating that is being applied to Ameri- 
can locomotives. 

Germany succumbed helplessly before the genius of Napoleon 
in 1806, but less than two generations later von Moltke had re- 
modeled the oldest of all organizations—military—by adding to 
line organization the principle of developed staff organization, and 
it is staff organization that has made Germany during the last 40 
years easily the pre-eminent military power in the world 

An English authority on iron and steel has recently shown that 
in spite of adverse natural and economic conditions which make 
the average production cost of German pig iron 50 per cent higher 
than the average cost of British warrants, yet owing solely to 
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better organization and more advanced industrial discipline, ( 


3ef- 
man exports of iron and steel increased 350 per cent in the decade 


from 1897 to 1906-7, while the British increase in the same period 
was only I0 per cent. 

This habit of the Germans of “ resolving ”’ that they will accom. 
plish certain results, and then forthwith succeeding, is exceedingly 
disconcerting to commercial and industrial rivals. Whether the 
subject be military organization, the designing of ocean steamers 
or of locomotives, technical or industrial training, industrial ang 
commercial expansion, all the German needs to do is to desire to 
surpass and he succeeds, not by far-sighted annexation of a field 
not yet taken, not by brilliant creation of a new field, but by pa 
tient improvement on the model supplied. “ Billig und schlecht!” 
said Professor Reuleaux of the German exhibits at the Centennial 
in 1876; “ made in Germany,” the legislative badge of inferiority 
in 1880; but to-day German products are no longer “ billig und 
schlecht ” and, in many lines ‘* made in Germany ” is a label of 
highest excellence. 

It is fortunate for their rivals that German efforts are so often 
indiscriminate, that they will elaborate mathematically the theory 
of the Dutch windmill and overlook the sirocco blower, that they 
perfect staff organization in the army and that they have failed to 
apply it to their shops, being in this respect far behind the best 
American developments ! 

Americans have little of the persistence of the English, little of 
the brilliancy of the French, and not any of the patient science of 
the Germans. The immigrants or adventurers who of their own 
choice, full of faith and hope, come to the land of sunshine and op- 
portunity, were the restless daring spirits of all the nations of 
Europe; first the Spaniards, then the French, later the English, 
and more recently the Irish, the Germans, the Russians and the 
Italians. For all these the past held but light ties; they came to 
stay, and the little they did bring of mental or material equipment 
proved of scant value. There has been in all of them, of whatever 
decade or nationality, the common restlessness, the common eagef- 
ness to make good. Before them stretched out the promised land, 
forest and plains, farms and urban sites, transportation monopo- 
lies, minerals. The gold-seeker in California, equipped with ele 
mentary courage and pick and shovel, exhausting the shallow 
placers, and spending the proceeds in individual aggrandizemenmt; 





EFF 


such is t 
or Vand 
Carnegi 
hamper, 
cally, A 
and dist 
of the | 
studied 
everythi 
came sti 
persona 
tunity, 
have gt 
same te 
varying 
roads a 
and do’ 
depress 
industr’ 
prepara 
Ana 
the Un 
cheap a 
than B 
Americ 
of orga 
Americ 
world | 
the filn 
buildin: 
to noth 
The 
White 
gle vee 
mids n 
a pron 
it has. 
Edisor 
has ra 
opport 


/ 





cT- 
ade 
1od 


ial 
ty 
nd 


of 











EFFICIENCY AS A BASIS OF ORGANIZATION AND WAGES. 1227 
such is the true type of the American, whether he be named Astor 
or Vanderbilt, Rockefeller or Morgan, Jas. J. Hill or Harriman, 
Carnegie or Guggenhein Because there were no traditions to 
hamper, because those prospered most who acted most energeti 
cally, American enterprises have been characterized by spasmodic 
and disconnected impulses, very different from the dogged pluck 
of the English or the logical development of the French or the 
studied results of the Germans. In America personality has been 
everything—personality inbred until often in one generation it be- 
came sterile from lack of cross fertilization. Because of different 
personality, not becauss of different problems or different oppor 
tunity, the New York Central and the Pennsylvania Railroads 
have grown and prospered, but the Erie Railroad, between the 
same terminals, has always been in difficulties; and because of 
varying personality, far more than varying conditions, such rail- 
roads as the Union Pacific, the Northern Pacific, have swung up 
and down and then up again between extremes of inflation and 
depression. Not in religion, politics, transportation, commerce or 
industry is there either persistence or clear thought or profound 
preparation. 

An agent of Lloyd's visiting the Atlantic Coast ship yards of 
the United States reported that American materials were fully as 
cheap as English materials, that American wages were no higher 
than British wages, but that the very greatly increased cost of 
American-built ships was due wholly to the enormous inefficiency 
of organization and performance. Yet, when the mood takes the 
American, creations more stupendous, more beautiful than the 
world had ever dreamed of, suddenly spring from nothing, as in 
the filmy beauty and sublimity of the World’s Fair grounds and 
buildings at Chicago, but as suddenly these creations fade back in 
to nothingness, leaving only a memory. 

The American, whether at Chicago in 1903, or on the Alaskan 
White Pass in 1899, crowds the progress of 2000 years into a sin- 
gle year; but to mark the milestones of time, he leaves no pyra 
mids nor cathedrals, nor palaces nor anything else that holds out 
a promise of secular endurance. Individuality has been supreme, 
it has accomplished so much. There have been great inventors 
Edison, Westinghouse, F. W. Taylor—but what they have created 
has rapidly become the property of all mankind. When lavish 
opportunity no longer exists, when invention becomes less the in- 
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spiration of the moment and more the result of patient resears 
how then will it fare with the American in the cosmopolitan strug. 
gle for first place? 

Latest of the civilized nations are the Japanese. The occidenyy 
world was opened to them by Perry in 1853 and as late as 1% 
they were still using bows and arrows, two-handed swords al 
chain armor. The Germans and the Japanese (not counting ore. 
tal Europe) emerged latest from feudalism and rose into wor 
prominence about the same date, and for that reason both hay 
proved dangerous, because both were compelled to absorb so mug 
from others, and yet were able to supplement it with their ow 
special virtues. The Japanese, with an open-mindedness unparg. 
leled in the history of the world, sent forth their brightest young 
men to England, to France, to Germany, to the United States : they 
adopted eclectically all that was best, adapted to their own needs 
what they had selected, and soon they became adepts. They hay 
sat at the feet of the English in all matters appertaining to the sea 
from ship yards to ship officers, from ship models to ship insu. 
ance ; they have sat at the feet of the Germans in all matters apper. 
taining to military organization, and, as the expedition to Pekin 
and the Russian war showed, improved on their models; they ar 
as logical as the French and more progressive than the Americans 

Ascribing to the English the efficiency of wise anticipation and 
continuous persistence, to the French the efficiency due to ther 
innovations of supreme value and merit, the efficiency of the Ger 
mans to their perfection of organization, discipline and scientife 
minuteness, to the Japanese the efficiency due to open-mindednes 
and marvelous power of assimilation, to the Americans the eft- 
ciency due to individuality—it cannot be doubted that it would 
more desirable and produce better results to endow a nation of 
individuals with persistence, clear habits of thought, scientific pe 
tience and open-mindedness, than to let loose intense individuality 
among the English, French, Germans and Japanese. The trouble 
with the American is that as yet he is provincial, skeptical as to the 


value of anything outside his own limited experience, a trait per 
haps amusingly illustrated in the way he takes for granted that 
millions of foreigners shall cheerfully give up their allegiance for 
the sake of American citizenship, but is indignantly surprised 
when any American seeks naturalization in Europe. 

The boundless natural resources of America are being & 
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hausted. Will the American forever be able to maintain a lead 
through intense individuality alone, or will he industrially as a 
nation recede before the German, even as native American names 
have disappeared from Broadway, New York, and been replaced 
by miles of German names? Will mere resourcefulness suffice in 
the future? Because he is resourceful, because he is adaptable, 
because he has always delighted to force the game to the utter- 
most, it may be that all he needs is a set of higher standards, and 
that if they are supplied he will realize them sooner than any 
competitor. 

Standards except as to a few performances are as yet undeter- 
mined in the industrial world. If the American sets them high, 
he may attain them, and the prevalent democracy may make it 


easier for each worker to rise to the limit of his capacity. 


lll. THe STRENGTH AND WEAKNESS OF EXISTING SYSTEMS Ol 


(ORGANIZATION. 


It is notorious that great aggregations of wealth and power 
usually do not operate as efficiently as smaller concerns. The 
various operations of a railroad or of a manufacturing concern are 
performed far less economically and efficiently than similar opera- 
tions in smaller and more compact industrial organizations. A's9 
nothing is so gigantically inefficient in view of its power and op- 
portunities as such an organization as the United States Govern- 
ment. In what it does, it cannot compare relatively with the com- 
fort, security and hygienic conditions supplied by a large, modern 
American office building. 

The ten-million-dollar and upwards company ought to be able 
to supplement every dollar-a-day worker with a $200,000 a year 
staff of assistants, thereby making the worker four times as effec- 
tive and gaining a crushing advantage over the smaller concern 
which cannot afford the same aggregation of specialized knowl- 
edge. The great concerns, however, have conspicuously failed to 
develop this advantage even if they do have a large staff of ex- 
perts, a very different thing from a staff organization which gives 
the least worker the needed direction, stimulus and advice. A 
$200,000 staff for a dollar-a-day man is neither utopian nor ex- 
pensive. On the contrary it is to the highest degree economical, 
if almost infinitesimal attention from a very high priced man will 





























| 
| 
| 
| 
| 


eo met 


1230 EFFICIENCY As A BAsiIs OF ORGANIZATION AND WaGes 


make, as to his specialty, one thousand or twenty thousand low. 
priced men four times as effective. 

To preserve the adult individual, nature uses staff Organiza. 
tion ; to preserve the race, nature uses line organization. Both are 
necessary and they may operate separately, they may alternate 
they may work in parallel ; but always and everywhere it is one of 
the other or a blending of both. Man, the individual, is fitted oy 
with a number of aids, each far superior to him, each knowing 
what to do and how to do it, knowing how to respond to his even 
call to the extent of its ability. His lungs, his heart, his stomach, 
his nervous system, how instantaneously they come to his reseye 
in an emergency! On the other hand a father is succeeded jy 
time by his son, one generation gives way to another, “ the king is 
dead, long live the king!” This is line organization. 

The strength of line organization lies in its indestructibility, 4 
company cannot be destroyed as long as two men are left. The 
captain is succeeded by the lieutenant, and if this one falls, a petty 
officer takes command. There is always some one in authority, 
The weakness of line organization is that no one man knows much 
more than any other, that promotion is by seniority and not b 
merit. If a company loses its way in the woods it is all lost to 
gether. The captain has no special knowledge to meet the emer- 
gency. The weakness of staff organization is that if one member 
of the staff collapses, the whole organization goes to pieces, as 
when the heart stops beating or the lungs fail to find air. The 
strength of staff organization lies in its ability to multiply many 
fold the effectiveness of other staff members, all co-operating to 
make possible such a wonderful thing as a man, a humming bird, 
a midge or a yellow-fever microbe. 

Organization may be conscious or unconscious. The authority 
in charge, whether individual or intangible, whether one or many, 
may know how to do the work or may not know how to do it. In 
the first case performance may be delegated to subordinates; im 
the second case it must be, if the work is to be well done, the 
actual worker, as far as the work is concerned, being a subordi- 
nated superior. The most perfectly organized entity in the unt 
verse is the living thing. There is an unconscious, unseen author- 
ity over it, not in the theological sense, but in the instincts with 
which it is endowed. 

Passing from the single body to a community or family, we 
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find similar organization, a central authority supported and sup- 
plemented by special staffs. Isms fail—individualism, com- 
munism, socialism, despotism—not because there is not service- 
able value in each, but because form of organization counts for 
more than theoretical ism, and the highest organization relies on 
and utilizes all. Institutions have evolved from the primitive 
family and tribal life of birds and mammals, and birds and mam- 
mals, notably man, have evolved, molded by forms of organization. 

There is always line and staff in organic nature. Line organiza 
tion developed in its specially human form not in the family or 
tribe, but when men gathered in bands, generally for mischief or 
damage either to animals or to others of their own kind. The ex- 
perienced hunter led a band on a hunting expedition or the fisher 
led a company to fish. As the hunters developed into marauders, 
as the fishermen developed into buccaneers there was pure line 
organization and very little, if any, staff. The hunter and war 
captain had himself been hunter and warrior, the captain of the 
boat had been fisher and fighter. Because he was older and 
stronger or more experienced he commanded other men, none of 
whom knew more than he did. When the medicine man or priest 
accepted a disciple there was even less chance for staff, since the 
adept knew far more than the neophtyte. Thus all through the 
development of army, or navy, or church, we find line organiza- 
tion, whose unit is the company, headed by a captain. This kind 
+1] 


of organization is at the opposite extreme from pure staff organi 


zation found in the living body, and it is also distinct from the 
mixed line and staff found in primitive family life. The shops 
and schools adopted line organization almost without modification. 
There was indeed subdivision of labor, since all foremen did not 
direct similar activities nor all teachers teach the same branches, 
but these differentiations were not into staff functions. 

Some modern organizations of tremendous strength are those 
in which staff alternates with line, as in a base-ball team. The ins 
play in line organization, all subject to the captain, each passing 
through exactly the same round, since a part of the play, as to its 
entirety, is handled by each. The outs, also subject to the cap- 
tain, play distinctly in staff organization, the pitcher, singly, do- 
ing all the pitching against each of the ins; the catcher, singly, do- 
ing all the catching against each of the ins. The whole inning is 


played by each. It is because the staff specialists, the pitcher, the 
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catcher, etc., are superior to the average skill of the ins and com, 
bine against each one separately that in the best games there jg 
no score. 

In all organizations line and staff have their place. Organizg. 
tion has always been a means to an end, and it has therefore al- 
ways been an evolution rather than a creation, generally lagging 
behind requirements. Long after the time when staff should haye 
come to the rescue of line, line traditions and line prejudices have 
continued to prevail, each line officer trying to create a staff of his 
own. In the navy a strong staff has by a process of compulsion 
been added to the line. Supreme as he was, no sea captain quite 
dared to claim that he knew all about furnaces and boilers, engines 
and propellers, refrigerating and illuminating accessories, so there 
have been developed in marine organization very strong staffs, 
There was not the same compulsion in the army. It is von 
Moltke’s greatest claim to fame that he perceived the deficiency of 
line organization in the army and supplemented it with the general 
staff, which made the Prussian army the marvelously supreme 
organization it became shortly after 1860. The theory of a gen 
eral staff is that each topic that may be of use to an army shall be 
studied to perfection by a separate specialist and that the com- 
bined wisdom of these specialists shall emanate from a supreme 
staff. The specialist knows more about his one subject than all 
the rest of the army put together, but the whole army is to profit 
by his knowledge. One man may be the authority on military 
maps, another on balloons, another on roads and road making, 
another on sanitation, another on explosives or rapid-fire guns, an 
ever-widening list. Nothing is to be left to chance, or to individual 
ignorance or brilliancy. The North Germans were not more 
courageous, not better individual fighters than the South Germans, 
the Austrians, the Hungarians or the French. Napoleon in 180 
had had no difficulty in defeating the military organization of 
Prussia, inherited from Frederick the Great, and it took nearly ten 
years of European coalition, all of Russia, all of Austria, all of 
Germany, all of Great Britain, to overthrow the French. The 
Prussian army in the decade 1860-70 became what it was, not on 
account of men or arms, but through the supreme genius of one 
man whose creation, the general staff, used the line organization 
as one of the means or implements to the all-important end. Ifa 
man has special military aptitudes, special genius, the staff is the 
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place for its opportunity and development. In the line special 
genius only makes tr: uible. Grant deprived General Butler of 
his command because Butler did not know how to obey. Nomi 

nally, under von Moltke’s plan, the line remained supreme, the 
highest command being vested in the King of Prussia, though he 
was merely the spokesman for staff plans, even as in England the 
monarchical line is supreme with its personal staff of earl marshals, 
etc., yet all the real power lies with the cabinet, a staff organiza- 
tion. It was owing to staff knowledge and staff plans that in 
1866, the Prussian army, two weeks after the outbreak of hostili- 
ties, overthrew the combined armies of Austria and of South Ger- 
many. It was owing to staff organization that the united German 
army of 1870 decided the war against France, declared July 14, 
at Sedan on September 2. The French plans for mobilization re- 
quired 19 days but von Moltke’s plan for German mobilization re- 
quired 18 days, and it was strictly carried out in neither more nor 
less days than the 18. The French mobilization took 21 days and 
this delay placed the seat of war in France instead of along the 
frontier or in Germany. French officers were not even provided 
with maps of French territory. The French plan of campaign 
failed before it was even tried, because of the fatal three-days’ 
delay. On August 6, only 23 days after the outbreak of hostili- 
ties, one of the bloodiest battles of the war occurred. 

Napoleon I was a marvelous genius, but, working through line 
organization against line organization, he had to get rid of all his 
rivals, make himself ruler, dictator, emperor, before he could carry 
out his plans. Von Moltke left the line undisturbed, gathered his 
eminent military contemporaries into the general staff with him, 
and through the staff gave his king, the head of the line, an organ- 
ization before which all the military power of Europe crumbled. 
It was King William's great merit that he had the good sense to 
listen to the staff advice of such specialists as von Moltke for war, 
Bismarck for diplomacy. The Japanese, seeking the best there 
was in western organization, adopted and perfected in their army 
the Prussian staff system. At the relief of Pekin they proved 
themselves in all staff matters superior to any of the allies, the 
Germans included. Their maps, their Red Cross, their commis- 
sariat, their discipline, their humanity were all better. Before and 
during the war with Russia it was Japanese staff knowledge and 
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staff skill even more than the high ideals and bravery of the ind- 
vidual soldiers and sailors that brought about the final Victory, 

Yet even von Moltke’s marvelous combination of old line and 
modern staff could not be adapted without change to railroad » 
manufacturing activities. Its deficiency lies in the fact that the 
members of the line, who are many, are excluded from intima, 
relations with the staff, which is numerically so weak. When the 
line is supreme there is a great deficiency of special knowledge, 
When the staff is supreme there is a great deficiency of persongl 
fructifying experience. In last analysis the man in the line, th 
man down at the bottom of the line, meets the difficulties, and he 
is the one who most needs staff assistance for his special case, He 
is the one who should be able to call on the very highest specid 
talent to solve his $o.10 difficulty. He finds this assistance oy. 
side of his daily work far more than within its limits. If, for ip. 
stance, in New York city he wishes to transport himself from the 
north end of the city to the south end, he offers a five-cent piece 
and finds at his disposal a fifty-million-dollar subway. In his 
daily work, however, there is no assistance. For his bread and 
butter task, which alone makes him of value to others, there is no 
assistance of this kind. 

What is needed in organization is complete parallelism between 
line and staff, so that every member of the line can at any time 
have the benefit of staff knowledge and staff assistance. This kind 
of organization does not exist in perfected form to-day. Modem 
organizations are defective because they individualize instead of 
generalize their staffs. The president of a railroad or of a manv- 
facturing plant apportions duties among several vice-presidents, 
each one of whom takes up a line of duties. This is necessary, but 
in the old days in the palace of Pharaoh it is not stated that the 
chief butler organized a staff with a head baker or that the chief 
baker organized a staff with a head butler. Each vice-president 
of course requires a staff of his own for his special line of duties, 
but there are general needs which are the very fundamentals of 
strong organization and these needs should be under general staff 
officers, all of whose aggregated wisdom should be available to 
guide, not only the president and the vice-presidents, but also each 
subordinate official down to the lowest man in the line. Because 
there is no general staff of this kind each official down to the 
worker attempts, more or less awkwardly, to create his own get 
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eral, as well as his particular, staff. There is specialization of line 
activity, which is always advantageous, but there is also multi- 
plicity of different kinds of general control, which is wholly bad. 
Imagine an army to which each soldier came with his own indi- 
vidual rifle and ammunition and kit, in which each captain had his 
own system of tactics, in which each general had his own special 
plan of campaign! Yet this is virtually the condition of railroad 
and manufacturing-plant organization to-day. Much of the time 
and energy of each official is taken up with keeping in order and 
adjusting to the whole his unregulated staff activities and eccen 
tricities. One of the defects of this kind of organization is that 
the staffs of the different officials are not correlated. It makes no 
difference whether the head of a company is an individual or a 
commission, the organization is that of the line, the old military 
line, which at best has progressed as far as monarchy with a mon- 
arch’s staff. 

With full understanding of the strength of line organiza- 
tion, of staff organization, and of their mutual advantage to each 
other, and with a general comprehension of what both have ac- 
complished in the past, it becomes possible to devise and outline 
a modern line and staff organization suited to the largest industrial 
concerns. The task would be hopeless if it were necessary to dis- 
place or even to modify existing line organization, since scarcely 
anything is as tenacious of life as institutions. But happily this is 
not necessary. Von Moltke added staff to line without a jar. A 
perfect staff could be added to modern line and be self-supporting 
from its inception without a jar. 

A modern company, whether railroad or industrial, is organized 
for a specific purpose which is secured by an interplay of men, 
machines, materials and methods. The specific purpose is the end 
in view, but the interplay is the all important means. Whatever 
the vice-president’s department, he has men, equipment, supplies 
and conditions to deal with. Whatever the manager's duties, he 
also has men, equipment, materials and conditions to adjust to one 
another. Whatever the superintendent's duties he also is con 
fronted with the same general problems as to men, machines or 
locomotives, materials and methods. The foreman meets the same 
problems of men, materials, machines and methods, and even the 
individual worker has also his problems of man, of machine, of 
materials and of methods. It is evident that the most philosophic 
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way to meet general and universal problems is by general ang 
universal solution. That is the solution offered by Nature. We 
have hands, feet, a head and various other bodily parts, each doing 
various work, but there is only one heart, one set of lungs, one 
stomach, one telephone system, each doing specific work. The 
general problems, therefore, appertaining to men, to materials, to 
machines or equipment and to methods or conditions, can be ini- 
tially divided into four groups. All four groups, which more or 
less interweave, should come under one chief of staff. Under him 
should be various heads of staff. The subdivisions of the staf 
depend on the particular business, but a general scheme, modified 
to meet special conditions, would be that of the four groups 
mentioned. 


AS TO MEN. 


1. A head of staff to plan, direct and advise as to everything 
appertaining to the well-being of the employees. This is in itself 
a very extensive and important department of staff activity. Men 
should not be able to connect themselves with a company except 
after examination as to their moral, physical and professional fit- 
ness. Everybody knows that one quality of steel will cut four or 
five times faster than some other quality, and a modern tool is 
selected not because it has the shape of a drill but because it is of 
a composition that can be made into a good drill or into any other 
good tool. Men are still selected not on account of qualities that 
would make them good in any particular direction, but because at 
the moment they call themselves this or that. Having entered the 
service of a company with difficulty, it ought to be a catastrophe 
for a man to leave it, because, while with it, so much appertaining 
to his physical, financial and professional welfare was provided, 
so much he could not by any possibility provide for himself. 

The line organization of a staff head in charge of welfare would 
extend down to where it was available with its advice and help to 


the humblest worker. There is no reason, for instance, why a 
watchman, whose business it is to look for bad conditions, should 
not combine the duties of a watchman with those of welfare work 
and advice. He would meet special cases that would otherwise 
escape observation and report, and carry them up to his staff 
superiors, but he would also have been instructed by his staff supe- 
riors and given standards by them as to all usual conditions, so 
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that he would have at his fingers’ ends standards for the use of 
the workers, standards evolved by specialists of the highest rank. 


AS TO EQUIPMENT. 

2. A head of staff to plan, direct and advise as to everything 
appertaining to the adjustment of structures, machines, tools and 
other equipment to the work in hand. There is very little differ- 
ence between good handling of equipment and good handling of 
men. The rules that apply to the one case will generally apply to 
the other. Much has been learned about the proper care of men 
from methods evolved for the care of equipment, and much has to 
be learned about the care of equipment from methods evolved for 
the guidance of men. It is not to be forgotten that in the human 
organism the whole is incapacitated by a seemingly slight injury 
toa single part. No man will work efficiently with a cinder in his 
eye, or a splinter under his nail. Neither will a plant work effi- 
ciently if little things go wrong. Single items of equipment are 
often of very great perfection, whether a Corliss engine or a twist 
drill, but from twist drill to general design and equipment of plant 
everything is usually wholly out of relation and balance. Recently, 
in consequence of staff organization, it was found necessary to re- 
locate over three-quarters of all the machines in two large and 
fairly modern plants. Each machine had been doing good work 
by itself and no one looked further, but the moment its relation to 
other machines or to the progress of the work was investigated, 
the conditions at once appeared impossible and unbearable. It 
is expected that this relocation of machines, together with other 
staff reforms, will result in an increase of output of 40 per cent 
without additional men or equipment. The high officials of every 
railroad point out the glaring defects of early location or equip- 
ment—the fact, for instance, that out of 600 locomotives there 
were 550 different types, instead of 6. The earlier builders had 
no staff advice. 

This staff line in charge of the use of equipment also extends 
down until it is within reach of the worker. An example will 
show both the nature and the effects of staff organization. A staff 
was organized on a transcontinental railroad to advise generally 
as to the care and operation of shop machinery and tools. The 
duties of the staff, which extended from the vice-president'’s office 


downwards, were: 
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a. To secure suitable machines and equipment ; 

b. To give them the best possible care ; and 

c. To give the workers advice and directions as to how to ug 
the equipment most efficiently. 

The expense of maintaining shop machinery and tools, on this 
railroad for the year 1903-4 was $487,171 ; the unit cost in relation 
to output was $10.31. On a competing and largely parallel rail. 
road, working under similar conditions, the cost in the same year 
was $487,150, and the unit cost, $9.55. As a result of staff activity 
and control on the first road, by the year 1906-7 total costs had 
fallen to $315,844, and unit costs to $4.89, but on the other 
road, where line organization was not supplemented by staff 
organization, the total costs rose to $638,193, unit costs remaining 
virtually constant at $9.81. This saving in expenses of $322,000 
was brought about by a staff costing less than $10,000 and the 
$10,000 is included in the $315,844. 

One subdivision of this maintenance problem was the care of 
belting. This had cost (for maintenance and renewals) at one of 
the main shops about $12,000 a year, and it was so poorly installed 
and supervised that there was an average of twelve breakdowns 
every working day, each involving more or less disorganization 
of the plant in its parts or as a whole. With the authority of the 
vice-president and in conjunction with the general purchasing 
agent, the whole subject of belting was taken up. A few general 
rules were laid down: 

a. That the quality of the belts should be the best obtainable; 

b. That the instaliation and care of belting should be put under 
the care of one competent man ; and 

c. That he should so maintain belts as to prevent breakdowns. 
The worker in actual charge of belts, a promoted day laborer, was 
given standards, took his directions from a special staff foreman, 
only one of whose duties was knowledge as to belts. The fore- 
man had received his knowledge and ideals from the general chief 
uf staff, who had made belts a special study, and this general chief 
of staff was in the first place inspired and directed by a man who 
had made a nine-years’ special study of belts and who was the 
greatest authority in the world on the subject. The belt foreman 
had as much of this knowledge at his call as he desired to absorb, 
but he in turn was in immediate contact with each individual belt, 
with the machine it was on and with the worker using the machine 
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The chief of staff learned as much from the belt foreman as the 
belt foreman learned from the chief of staff. The cost of main- 
taining belts fell from $1000 a month to $300 a month, the number 
of breakdowns declined from twe lve each working day to an aver- 
age of two a day, not one of them serious, and even the few break 
downs were due almost wholly to defective installations, such as 
narow pulleys, which it was imp¢ yssible to remedy without unjusti 
fiable expense. 
AS TO MATERIALS. 


3. A head of staff as to materials, their purchase, custody, issue 
and handling. Subsidiary materials are only too often purchased 
on the basis of price per pound rather than on basis of cost per 
unit. This is inevitabie, since no one is able to give the purchasing 
agent an) standard as to cost per unit. After materials are pur- 
chased they are frequently given such poor custody that they 
deteriorate or disappear before being used. They are still more 
often issued for extravagant and wasteful use. The economical 
handling of materials is a special art. In a large steel plant, staff 
control of handling material reduced the cost of handling per ton 
from $0.072 to $0.033, and increased the number of tons handled 
per man per day from 16 to 57. Here again was the same kind of 
staff organization, calling down from the top all the most valua- 
ble knowledge in the world as to this one subject, working up from 


the bottom from actual daily contact with changing conditions. 


AS TO METHODS AND CONDITIONS. 


4. A staff head as to conditions and methods, including stand- 
ards, records and accounting. It has been found practically impos- 
sible either to maintain standards or records unless they are tied 
into the accounting. This is because there are standards as to 
money entries and none as to times or performances. This does 
not imply that records or standards shall be an outgrowth of ac- 
counting. Either is quite as important as accounting, and if a 
choice had to be made between good accounting coupled with bad 
practice and good practice coupled with bad accounting, most 
practical men would choose good practice. It is because at the 
present time good accounting is unrelated to good practice that 
extensive accounting is viewed with such extreme disfavor by the 


Practical man. Standards are wholly distinct from accounting, 
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records are wholly distinct from accounting, but all three gain 
greatly when tied in together. It is virtually impossible to maip. 
tain records unless there are standards of performance, but theg 
can never be evolved from either records or accounting. The de. 
termination and establishment of standards is a peculiar art, ye 
one of fundamental importance, for, without a sea level from 
which to start there is no measuring of mountains or of absolute 
heights. Railroads and industrial plants have systems of account. 
ing based on the same general plan, but their records are not simj- 
lar, so that it is difficult, if not impossible, to compare perfom- 
ances on one railroad with those on another railroad. There are 
certain records at the top. there is occasionally a certain sem. 
blance of a record at the bottom, but between the bottom record, 
on which, after all, everythii.g rests, and the top record which js 
supposed to reveal the condition of the company, everything is 
vague and disconnected. It is astonishing, almost pathetic, that 
presidents’ reports and Wall Street publications solemnly print 
costs per locomotive mile or cost of fuel per 1000 ton miles when 
the initial records out of which the final reports are built up are 
wholly unreliable. 

With a staff specialist on records, with record specialists under 
him reaching down into intimate, hourly and departmental touch 
with the worker, every gang boss, every worker could confide to 
him his desires and his needs. A good record may increase the 
output of a machinist quite as effectively as a good belt or tool, as 
good material, and when the worker needs help of this kind he 
should have it at hand. The writer knew a worker on time allow- 
ance for every job. The company was satisfied with 100 per cent 
efficiency, but this particular worker had set himself a standard of 
120 per cent, his earnings depending on his monthly efficiency. 
To attain this he could not afford to lose track as to any single 
day ; he had to know, in fact, how he stood as to every job during 
the day. He, therefore, needed a record of both his standard and 
actual time. An ambition of this kind is of extreme value to the 
company, not only because it decreases the cost and increases the 
output and reliability of the man, but because of its effect on all 
the other workers. This man made out his own records, on awk- 
ward and unsuitable blanks, and they were kept in such a way as 
not to fit in with or be of any value . the general scheme. Here 
was a case where the desire of the worker could well have been 
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assisted by the skill of the specialist, each learning much from the 
other and together evolving a form of record of universal, optional 
yse. Had any question come up beyond the skill or the authority 
of the local record man, he could have taken it up with his 
superiors until it had met and been solved by the grade of talent 
required. 

Standards of performance are not less of a general character 
than records. In railroad operation the only work which is accom- 
plished in a definite predetermined time is the running of the pas- 
senger trains. The Pennsylvania Railroad, for instance, reports 
that it ran its 18-hour train from New York to Chicago 312 days 
out of 366 exactly on time, an arrival efficiency of 85.24 per cent. 
In April the Chicago train arrived in New York 28 days out of 30, 
or 93.33 per cent on time, being on one of the two days only I 
minute late. Probably this train runs with a time accuracy of 
99.9 per cent, if one should add up ali the standard time minutes 
in the year and divide by the actual time taken. Perhaps the Penn- 
sylvania Railroad keeps similar efficiency check on other passenger 
trains, but how about all its other items of expense incurred for 
either material or time? Do they also show 99 per cent efficiency 
or would they show about 60 per cent efficiency? If standards 
were established, if records were kept, it would be possible soon 
to attain almost automatically the same high efficiency as is now 
shown in the 18-hour train. It has cost money, a great deal of 
money, to run the 18-hour train as efficiently as it runs. It would 
save money, a great deal of money, to run other operations on a 
100 per cent schedule. 

Both accounting and records are very greatly simplified when 
connected up with standards. When the housewife buys a pound 
of tea or of meat she hands over the money and she receives in re- 
turn a definite and agreed-upon equivalent in weight. This is 
exactly what the railroad company or the manufacturing concern 
does not do when it pays for services. The company does not 
even know what it ouglit to receive as service in return for the 
money paid, and so it accepts, not what it ought to receive, but 
what the payee gives, generally much less than it is entitled to. 

The result of perfected staff organization is that everything is 
well and quickly done when and where wanted, that all costs are 
predetermined, that the responsibility for any deviation is immedi- 
ately located, that the heads of both line and staff can direct far 
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better than they are now able to, that costs of performance de. 
crease, and that output from the same equipment and men jp. 
creases. The staff is to the line what the good road is to the 
automobile. Without it neither speed nor smooth running no, 
economy 1s attainable. 


IV. STANDARDS; THEIR RELATIONS TO ORGANIZATION AND 70 
RESULTS. 

Preservation and perpetuation is one of Nature’s most im- 
portant laws; therefore, line organization which is self-perpetuat- 
ing is essential, it being a detail whether the chief and officers of 
the line are individuals or commissions or a semi-staff. Line 
organization, from its nature, will alwavs be mediocre and inefi- 
cient unless handled by an extraordinary genius like Napoleon. 
The mediocrity is not one of individuality but of organization. 
Promotion is not by merit, since this would destroy the essential 
feature of line (its property of self-perpetuation), but advance- 
ment is by seniority. The youngest member is as capable poten- 
tially as the highest, and whether he rises to supreme command 
in five years or in forty-five depends on opportunity. When he 
has reached the age of retirement he gives way to a junior as one 
day gives way to another. There was nothing worth preserving 
and the elimination of the temporary head produces a desirable 
wriggle of life all the way down the line. 

Line organization needs few standards, usually crude and often 
fictitious. Seniority or precedence is one of its standards, and 
closely interwoven is the fundamental standard of immediate and 
unquestioning obedience almost as automatic as the obedience of 
sheep to the leader. This simplicity of standard eliminates mental, 
moral, and physical perplexity. A chief of line may have many 
personal standards. He may not permit men to be recruited for 
his guard unless seven feet tall, the idiosyncrasy of the first king 
of Prussia, or he may uniform them in tall beavers and scarlet 
coats, or he may dress them like cowboys and call them rough 
riders, or as in the German and French and Russian armies there 
may be most punctilious standards imposed as to dueling. 

Line organization can be defined as a self-perpetuation of a 
good average with the one standard of obedience. 

Because it is the exact opposite, staff is a strengthener to line. 
It is not self-perpetuating but distinctly selective. The youngest 
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captain in the German army assigned for staff duty, is perhaps 
the highest special authority on aeroplanes. Promotion is not up- 
wards but outwards, just as the Wright brothers, who began by 
specializing on aeroplanes in their home field in Ohio, are now the 
recognized authorities in the United States, france, England, and 
Germany, in aeroplanes, but in nothing else. 

Instead of there being one main standard, obedience, causing no 
perplexity—instead of subsidiary fanciful standards—there is an 
unlimited multiplication of scientific standards, higher than all 
personality : and the staff expert, instead of receiving all the law 
and gospel from his chief, receives general principles only, but 
himself furnishes his chief with personally perfected standards, 
which it is the duty of the chief to adjust and incorporate in the 
general plan. 

A staff without general standards, a staff officer without special 
standards, either expressed or felt, is a misnomer. 

The standards of the staff are not scientific abstractions, but are 
evolved for the use of the line, the sole justification of the stand- 
ards being that they will make line work more efficient. Staff 
standards being for the benefit of the line and often intrusted to 
line officials, must be put in the form of permanent instructions 
so that all may understand what is being aimed at, and deviations 
by the line be marked and reprimanded. 

During the Cuban campaign, in a road over which many hun- 
dred army wagons were to pass, there was a mud hole. The first 
transport wagon, obeying the command to proceed to destination, 
floundered into the hole, had to be unloaded, dragged out, and re- 
loaded. The crew had neither authority, skill, nor equipment to 
mend roads, so they passed on. Also there were no written staff 
instructions as to what a line official should do when he found the 
road impassable, so the second wagon coming along a few hours 
later, plunged into the same hole and experienced the same delay 
and trouble. In turn each of the several hundred wagons repeated 
the same performance, and although this road was in constant use 
for several months no attempt was made to mend it. Had there 
been as much sense of staff as in ant-hill activities, the first wagon 
would not have passed on without bettering the conditions for 
those who follow, instead of leaving them worse; had there been 
even elementary staff, one wagon only would have gone into the 
hole, which would then as a matter of course have been eliminated. 
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Had there been perfected staff, even the first wagon would not 
have passed over the road until it had been put in condition, 

A sign post definitely stating distance, character of road, steep- 
ness of grades, to next town, is not in any way an imposition on 
or impediment to the wayfarer, whether on foot or in automobile 
but is a valuable help. The sign post is a staff, without authority 
except as imposed on the line by a line officer, a staff without valee 
except as to its own special and limited information. 

Staff standards are infinite and ever-changing. The best prac- 
tice of yesterday is the laughing stock of to-day. The work of 
the expert is never done. The aeroplane flight of 6 miles last year 
becomes 60 miles this month, 600 miles next year. The chief of 
staff, who is to inspire the search for higher standards, who is to 
handle them with common sense, must himself be governed by ele 
mental natural truths, his standards, used as a test for all the 
others, and these highest standards are psychical and physiological 
rather than physical. The four psychological requisites for a chief 
of staff are: (a) Faith, in men, in equipment, in methods and in 
standards ; (b) an enthusiasm that inspires and creates confidence; 
(c) ultimate highest ideals; (d) very great rapidity of action. . 

Faith in men, faith in equipment, faith in methods, faith in stand- 
ards must be so great as to inspire a contagious enthusiasm not 
only in the junior staff members but also in all the members of the 
line from commander-in-chief down to private. No man is fit to 
be a member of a staff who does not delight in his work, who does 
not consider it quite the keystone of the arch, who does not bend 
it wholly to the interests of the line, so that the line will recognize 
that through staff presence and staff endeavor, line work is made 
safer, higher, more pleasurable and more profitable. 

The chief of staff must believe that the great majority of em- 
ployees, nine-tenths, at least, can be easily influenced to do what is 
right, and prefer to do what is right, and that if the right course is 
made easy, it will be automatically followed, just as most people 
naturally keep to the sidewalk, although there are no rules order- 
ing them to do so. Policemen are armed with clubs not to intimi- 
date the well-behaved many but to terrorize the exceptional few. 
After the first prejudice against any innovation is overcome, staff 
standards must continually appeal to those for whom they are set 
up. 

The chief of staff must assume, until the contrary is proved, 
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that existing equipment and existing facilities utilized to fullest 
diciency can meet most requirements, that it is better to improve 
than to substitute, that Goliath can be slain with a sling and that 
the western road to India can be discovered with a caravel. 

No man is fit to be either chief of staff or staff junior who does 
not have and adhere to high ideal standards. This fidelity to ab- 
stract principles is necessarily foreign to the line. A type setter is 
amember of the line. He achieves, obediently following the manu- 
script; but the proof reader is a member of the staff and maintains 
standards. Between them, perfect work is turned out. 

The chief of staff and all his juniors must be alive to the value 
of rapidity of action. Seconds, minutes, hours and days are to the 
staff what hours, days, months and years are to the line. Staff 
ideals of the value of rapidity are found in the instantaneous action 
of a boxer or fencer where delay of the hundreth part of a second 
to meet an expected condition may result in death; are found in 
the activities of the weather service which receives reports from 
territory 6,000,000 miles in extent, compiles and digests the infor- 
mation, and publishes to-morrow’s weather before noon to-day, to 
all the world over land and sea; a delay of a few hours would 
make the whole work valueless. Staff ideals of speed reacting on 
all the line are found in the work of a daily paper which collects 
the news of the whole world until the night is half gone, goes to 
press at two in the morning, and reaches distant customers at 6 
a. m. 

A proposition was made to the line officers of a large corpora- 
tion to reduce expenses $2,000,000 per annum. Whatever the 
time required to accomplish this, every day’s delay caused an irre- 
trievable loss of $6666 ; yet details that ought to have been decided 
in 8 minutes were allowed to wait for 8 months. Line traditions 
vitiated staff ideals and as the line lasts forever it is not imbued 
with speed ideals. It was quite in accordance with line tradition 
that the wars between France and England lasted 100 years, that 
the religious wars in Germany lasted 30 vears, that the wars of 
Frederick the Great lasted 7 years, that the French European 
wars lasted 26 years, that the war of the American Revolution 
lasted 7 years, the wars of the Rebellion 4 years—but that the 
staff-prepared war of von Moltke’s Prussian army against twice 
as strong a territorial and numerical coalition lasted 2 weeks, and 
von Moltke’s staff-prepared war of Germany against France cap- 
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tured the French emperor and the French armies and ended the 
French empire in 7 weeks after outbreak. 

In line, there is very little planning but a great deal of organiz. 
tion ; in staff, it is all planning and very little organization, 

Owing to absence of staff as part of their own organization 
lines, all over the world, have been forced to depend on outside 
staffs, whose inspiration was generally tinged with pecuniary self. 
interest, so that the great shops and railroads and other industrial 
concerns have been as to men, machines, materials, and methods 
over-supplied and over-equipped, as when a $100,000 saw mill js 
erected to handle a $50,000 lumber tract. Many hundred million 
dollars have been spent in the last decade on fanciful betterments, 
when greater returns could have been obtained by standardizing 
what was. 

In marked contrast to the lavish expenditure for inadequate re- 
turns from improvements in industrial and transportation concerns 
is the small expenditure and enormous return brought about in 
agriculture. The present depression in the great industrial divi- 
sion of American activity and the almost giddy prosperity of the 
agricultural division at once illustrate the fundamental difference 
in results and in methods obtained from line and staff activities re- 
spectively. The farmer is not lazy, he is not troubled by union 
limitations, and he has the enormous spur of direct and personal 
increase of reward for increased or more intelligent effort; he has 
moreover been at his business from birth; but the average result 
in crops is only about 30 per cent of what it ought to be. 

There is no reason for assuming that industrial activities, en- 
trusted to men whose interest goes no further than their daily 
wage, who were not born to the business, will average any higher 
in efficiency than the farming class, and in fact there is just as 
much difference between the average crop and the expert’s crop 
as there is between the average output of a man and machine and 
the expert’s output from the same man and machine. Two differ- 
ent influences are revolutionizing agriculture—the isolated special 
genius, and the staff adviser. The industrial field has had the iso- 
lated special genius but as yet very little staff assistance. 

Secause these essays on efficiency are applicable particularly to 
shops and railroads it is better to use illustrations from agriculture, 
since it is much easier to see the mote in the brother’s eye than the 
beam in our own. Therefore the yield of potatoes will be used im 
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ilustration. What is the limit of yield of potatoes from an acre 
of ground in the United States? The average yield per acre over 
P series of years is 96 bushels. Shall we therefore set 100 bushels 
as standard 100 per cent efficiency ? 

The lowest average in 1907, 65 bushels, occurred in the great 
agricultural State of Kansas; the highest average was in the desert 
State of Wyoming, 200 bushels to the acre. The highest average 
in Wyoming is due to one man, who issued a challenge of $1000 
open to all the potato growers of Colorado, that he would raise 
on his Wyoming farm more potatoes per acre than any one could 
raise in Colorado, provided further that if he won the contest yet 
failed to raise 1000 bushels per acre, he would forfeit the whole of 
the stakes, $2000, to charitv. 

It is psychology, not soil or climate, that enables a man to raise 
five times as many potatoes per acre as the average of his own 
State, ten times as many per acre as the average of the United 
States, thirteen times as manv as the average in the better soil and 
climate of Kansas. An easily attainable standard of potato raising 
is therefore not 100 bushels but 500 bushels which can be called 
100 per cent efficiency 

On this basis the average of the United States is 19 per cent, 
the average of Kansas 12 per cent, the production of the Wyoming 
champion 200 per cent efficiency. If the United States attained as 
to potato raising an average efficiency of 50 per cent, the increased 
value of the crop in one year would be sufficient to pay for the 
Panama Canal; or, the acreage and labor devoted to potatoes 
could be reduced to 40 per cent of what it now is, and still yield 
as many potatoes 

Undoubtedly the potato champion, in a more favorable climate, 
where, with irrigation, three crops are possible, as in the Yaqui 
Valley in Mexico, would raise 3000 bushels per year per acre. 
They would cost him more per acre but less per bushel than any 
other potatoes in the world. 

Individuals of this kind have inspired the Agricultural Depart- 
ment at Washington, working in conjunction with State Agricul- 
tural staffs, to standardize conditions for all staple agricultural 
products. 

It has recently been asserted that with selected seed a standard 
attainable yield of wheat is 50 bushels per acre per year. The 
actual vield is 14 bushels; the total 650,000,000, when it ought to 




















1248 EFFICIENCY As A BASIS OF ORGANIZATION AND Waces. 


be 2,500,000,000 bushels—yet there are charity bread lines in Ney 
York. 

With a standard of 50 bushels per acre the efficiency average of 
the United States is only 28 per cent, the money loss at constag, 
price Over $1,000,000,000 per year. 

The staff experts of the Agricultural Department have enabled 
Texas cotton growers to raise one bale per acre. Selected seed 
suitable fertilizer, systematic cultivation is all that is required 
The acreage of cotton is 32,000,000, the production only 12,009. 
ooo bales; the efficiency is 37.5 per cent and the annual loss dy 
to inefficiency about $1,000,000,000. 

Italian bees in California raise twice as much honey as they dp 
in Italy. The Californian bees do not work as hard, they liye 
longer because most of the disagreeable work is eliminated. The 
staff experts advising the bees are men who standardize conditions 
both simply and effectively. The bees make honey instead of 
wasting time on hives, on foundations, on comb, and on long 
journeys to semi-barren flower fields. 

The potato expert increased the efficiency of his fields to ten 
times the average ; the owner of Alaskan seed wheat increased his 
yield to fourteen times the average; the corn and cotton staff e- 
perts have through their advice enabled whole counties of farmers 
to double the average yield of corn and cotton; the making of 
better conditions has increased the average yield of honey 100 per 
cent. 

If we could put ourselves in touch with the feelings of plants 
we should probably find that there was much more enjoyment to 
potatoes in growing 1000 bushels to the acre than in growing 
to the acre. Intensity of production does not mean physical ex- 
haustion, but favorable conditions. Similarly, intensity of human 
production does not legitimately mean, and ought never to mean, 
the physical exhaustion of an over-worked victim, but should be 
due to the joyous stimulus of perfectly standardized conditions. 

Examples from agriculture have been selected because far more 
has been done to establish standards of attainable production m 
agriculture than in factories, shops, and mechanical trades. The 
plant also will always do the best that circumstances permit and 
the circumstances are largely controllable. A man will rarely d 
his best even if circumstances are favorable; but as an offset itis 
more easy to control factory, transportation, shop and handwork 
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conditions than to control seasons, climates, diseases, and insect 
pests. On the whole, the efficiencies of industrial organizations 
are no higher than those of farming activities, and as staff stand- 
ards indicate possible increases of 200 per cent in agricultural 
vields, so staff standards and staff assistance will bring about 200 
per cent increased efficiency in materials and services in industrial 
organizations, including railroads. Tests show that this can be 
done. 

The standardizing of belt practice by staff study has increased 
the average life of belting more than six-fold, has reduced belt 
failures to one-sixth of what they were, has decreased annual cost 
to less than one-seventh. 

The discovery and perfection of high-speed steels did not origi- 
nate in any shop but was exclusively developed by men whose 
ideals and practices were those of the staff, and high-speed steel 
accomplishes four or five times as much as the old carbon steels. 

Staff selected and designed abrasive wheels cut four times as 
fast as the old grindstones and every grade needed can be made to 
order, standardized for each different kind of work; files that are 
standardized as to quality last five times as long and cut much 
faster than the usual good commercial files. 

Wherever the staff expert turns, he finds that standard time and 
cost for some units of work can be reduced to one-half, for other 
units to one-quarter, occasionally to one-tenth, the average time 
for the unstandardized work. 

Railroad practice has many standards, chiefly those of specifica- 
tion, construction, and times for passenger trains. No railroad 
has ever determined any cost standards either for maintenance or 
operation of equipment, maintenance of way, or consumption of 
fuel; yet there is no railroad in the country on which each one of 
these cost standards could not be determined in a very short time 
and with very close accuracy, at a cost equal to the saving effected 
in a single month. 

When each unit of locomotive repair is standardized, the sum 
of the units shows a cost between $0.03 and $0.06 a mile for main- 
tenance. The actual average costs on the railroads are between 
$0.06 and $0.12, therefore twice what they ought to be. The 
Standardized cost of maintaining freight cars is as low as $30 per 
annum. Actual average costs run from $45 on some roads to over 
$100 on others. Standards of maintenance of way vary, but in- 
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numerable assays of actual work show a maintenance-of-wa, 
labor efficiency of scarcely more than 30 per cent. 

Staff determinations with a dynamo car showed that 1,000,009 
B. t. u. in the coal were amply sufficient to furnish power to moye 
a 1000-ton train one mile. The actual coal charged to locomotives 
always contained more than twice as many, often three times as 
many, B. t. u. 

The average mileage of the locomotives of the United States jg 
close to 30,000 per year, about 82 miles per day. Average mileage 
of a freight car is about 25 miles per day. Staff standardization 
in locomotive repairs not only decreases the cost to one-half as 
much per mile, but also increases the mileage at least 33 per cent, 

Locomotive repairs cost twice what they should, not because 
men in charge are not of the highest ability and experience, but 
because these men are so hampered by line organization that it is 
almost impossible for them to evolve standards or to maintain 
standards when evolved. Standards are always of the microscope, 
of the assayer’s balance, of infinite patience applied to the smallest 
of details. It is not important that absolute zero is at — 273 de 
grees and that the highest temperature in the sun is 10,000 de- 
grees, but it is important that human life is snuffed out if the 
temperature of the body rises 5 degrees centigrade. 

It is not important that space is so vast that it takes hundreds of 
light vears for the light of distant stars to reach us, wireless teleg- 
raphy on a stupendous scale, but it is important that the yellow 
fever bacillus may lurk in the saliva of a mosquito, so small that 
the microscope has scarcely yet discovered it. 

It is not important that pressure varies from nothing in vacuo 
to so much at the deepest spots in the sea, that an air bubble taken 
down there becomes heavier than water and cannot rise to the 
surface, to so much at the earth’s center, even if there were free 
opening to the surface, that the air would be heavier than gold, 
harder than titanium, so that a needle could not be driven into it, 
yet if in it, would slowly move surfacewards until specific gravity 
of air and needle were the same. These facts, interesting though 
they are, do not concern us as much as the fact that men cannot 
work on high mountains without danger nor in caissons without 
risk of the “ bends,” and that half the power put into air com- 
pression is lost in pipe leaks. 

The staff chief and his assistants in search of standards, are not 
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using bolometers to measure the ten-thousandth part of a degree, 
nor the spectroscope to measure the speed of advance or recession 
of the fixed stars, nor ruling diffraction gratings 900,000 lines to 
an inch, nor are they interested in either the North Pole or in the 
transit of Venus; but they are searching for common, every-day, 
practical and attainable standards of which astounding few have 
been determined. 

Time is infinite, but that does not concern us so much as that 
five minutes of suspension of breathing or heart beating carries us 
over the boundary that separates life from death. 

Congress has determined that a dollar (not now coined) shall 
consist of 25.8 grains of gold nine-tenths fine, but it may be a 
shock to learn that Congress has never determined the grain or 
any other standard of weight or of length or of time. The United 
States Treasury Department has adopted a gallon and a bushel, 
but neither is in accordance with the legal standards of Great 
Britain. They not only differ from the present standards of 
Great Britain, being respectively 17 per cent and 3 per cent 
smaller, but they also always differed from the discarded English 
standards from which they were derived. 

On April 15, 1903, the Superintendent of Weights and Mea- 
sures, not Congress, directed that the international metre and kilo- 
gramme should be in the future regarded as fundamental for met- 
ric and customary weights and measures. Congress, which has 
failed to legalize standards either of weight or of length or of 
capacity, has however standardized the spelling of Porto Rico and 
the motto “ In God We Trust” on the dollar, and it is safe to say 
that Congress has concerned itself more with this motto than with 
the fact that all the thousands of millions of dollars of railroad and 
industrial shares sank in October, 1907, 33 per cent in value in a 
few weeks, and that the earning power of hundreds of thousands 
of men, eager to work, fell from an average of $2.00 per d 
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In Germany in the polytechnic schools as late as 1875 and per- 
haps now, medizval standards of proper procedure in all matters 
appertaining to students’ duels were more definite, punctilious, 
important than surprisingly lacking modern standards of scientific 
accuracy, 

These examples of American legislative and German scholastic 


insistence on the puerile and neglect of the all-important almost 
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give the dignity of natural law to the statement that in Standards 
insistence and excitement are in inverse proportion to Practical 
every-day importance, and with such high examples as Congres 
and German universities it is not surprising that in the fig. 
organization of American industrial enterprises there is fee 
sensitiveness about prerogative than in Congress itself, more alert. 
ness to take offence at the unimportant than in the Germay 
student. 

The difficulties blocking the path of the radical improvemen: 
that would immediately result from supplementing the line with 
staff and standards, are the sensitiveness and apprehension of the 
line that, in some way it cannot explain, staff activity and appli. 
cation of standards will reflect on line ability, as if in the round. 
the-world automobile race, the benefits of good roads from Berlig 
to Paris and the speed made over the good roads, reflected on the 
capacity of the automobile drivers, who made slow yet astonishing 
progress through Siberia. 
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THE AZIMUTH DIAGRAM, AND ITS AVAILABILITY 
FOR THE SOLUTION OF VARIOUS PROBLEMS IN 
NAVIGATION. 


By Lieut.-COMMANDER G. W. Loaan, U. S. Navy. 





As a result of inquiry of many navigating officers as to the 
method employed by them for solving the azimuth problem, it has 
been noted that comparatively few take advantage of the graphic 
method. A surprisingly large number are not aware that prac- 
ticable azimuth diagrams are a part of the chart equipment of 
every naval vessel, while many that do know of the existence of 
the diagrams have not given them sufficient test to realize their 
advantages. 

Several such diagrams are to be found in every chart outht 
(in Portfolio 1), and while it is not the purpose to discuss here 
their relative merits or detailed construction, the writer is able 
to speak particularly of Captain Weir’s Azimuth Diagram, which 
he has used exclusively for many years and can commend for its 
facility and accuracy. This can be depended upon to give a solu- 
tion of the time azimuth within one-quarter of one degree, and the 


result can be arrived at not only in far less time than with the 


t 
azimuth tables but also with less chance of error, since the graphic 
method avoids the cumbersome arithmetical process required for 
interpolation of each of the three given quantities when the tables 
are used. It will be found especially easy to calculate a series of 
azimuths taken in the same declination and latitude with only 
slight intervals of time between, as when swinging ship—it being 
possible to work out a whole round of observations in a very 
short time. 

One or two suggestions in connection with the use of the 
azimuth diagram may be offered. The sheet should be mounted 


like a piece of drawing paper (stretched and pasted) upon a draw- 
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ing board ; it should then be covered with a coat of clear shellag 
which makes it to some extent moisture-proof and enables it tp 
be kept clean without difficulty. The points involved in ay 
particular problem should be marked by pins stuck in vertically: 
if pencil marks are used for the purpose their number soon be. 
come confusing, or else the attempt to remove them by erasing 
defaces the diagram. Moreover, by bringing the parallel ruler 
into contact with the pins a quicker and more satisfactory result 
is obtained than by centering the edge of the ruler over pencil dots 
with the eye. Until some practice has been had with the dia 
gram, it is advised that beginners supplement the results obtained 
from the diagram by checks obtained by some more familiar 
method—the tables or computation; like everything else of its 
kind, it is easy to put north where south should be or to fall into 
some similar error, unless perfect familiarity with its working has 
been acquired. 

In connection with the azimuth problem, and especially in view 
of the ease of its solution by graphic methods, it is proposed to 
point out how practically every problem in nautical astronomy 
may be solved by the azimuth diagram (within the limits of accu- 
racy of that diagram) by a mere re-naming of the parts involved. 
The possibility of finding the great circle course by azimuth 
methods has long been familiar ; and a recent article by Lieutenant- 
Commander Rust in the NAvAL INSTITUTE PROCEEDINGS has 
shown how the azimuth problem is related to that of star identi- 
fication. But the analogies can be extended to include every 
problem whose solution involves the relation between two sides 
and two angles of the astronomical triangle.’ 

In explaining these solutions, the following abbreviations will 


be employed: 


h altitude ; C course, 
L = latitude; Dist distance, | ele 
‘hath So il eres 
d = declination ; Dio = diff. longitude, }°. 
eee: circle. 
= hour angle; - lat. departure, 
Z = azimuth: og lat. destination, } 


M = angle at body in astro- 
nomical triangle (position angle). 


‘ This excludes the time sight and altitude azimuth. An altitude azimuth 
diagram will, however, be found in the naval chart outfit, which is avail- 
able for the graphic solution of the two problems mentioned as exceptions. 
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When these letters are employed to denote a term of the actual 
problem under consideration the fact will be denoted by the addi 


letter 4; when denoting an equivalent term 


tion of the subscript 
on the diagram which is employed for purposes of the solution, 


the subscript letter D will be added. 
GREAT CIRCLE COURSE AND DISTANCE. 
In this problem we have given L’, L”, and Dlo, to find C and 
Dist. In Fig. 1 is represented the triangle involved in the solu- 
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tion of the time azimuth, and therefore the one whose terms 


correspond in title with those of the azimuth diagram. In Fig. 2, 
we have the triangle of the great circle problem for finding the 
course, from which it appears that like parts are involved to those 
of the time azimuth; it is therefore evident that with a proper 
substitution of terms the solution will be identical. Simularly, in 
Fig. 3 we have the related parts for finding the great circle dis- 


3 
liagram: 


tance. Hence, to solve this problem bv the azimuth « 


FE rst, let / I : Ne xt. let | dap - / 
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It will of course be apparent that while the diagram is prepared 
with a special view to finding the azimuth from latitude, declina. 
tion, and hour angle, it is equally available, by an obvious modif. 
cation of the instructions, for finding any one of the four quanti. 
ties named when the other three are given; for example, with 
latitude, azimuth, and hour angle given, declination is readily 
found as required in the second step. It will also be evident thet 
if L”, is of opposite name to L’, , d» must be taken as of opposite 
name to L,; and similarly if in the second step the solution gives 
d, of opposite name to L,, Dist, = 90° + dp, while if of the same 
name Dist, — 90° — dp. 

Example: Given two places, one in Lat. 40° N., Long. 70° W, 
the other in Lat. 30° S., Long. 10° W., find the initial course and 
the distance by great circle. 


L;=L1,=40°N:; L,= Ll =e Kh: 
L". = d, = 30°S.; Dlo,= Z, = 60° (from N.); 
Dlo,= t, =60° (4"00"). Cy = tp = 131° 15 (8'45"). 


Hence, C, = Z,= N. 131°15’ E. Hence, Dist, =90°+d, 
go° —0° 45N, 
= 89° 15° = 5355 mi. 
The solution giving d, of the same name as L,, the polar dis- 
tance, which corresponds with Dist, is less than go°. This same 
problem is solved by computation in the revised Bowditch (p. 58), 
and the course found to be N. 131° 24’ E., and distance 5364 miles. 
It is evident that by successively assuming various values of 
Dio, (Fig. 2) and with Dilo,, L,, and C, as known terms, a 
series of corresponding values of L% could be found; or else by 
successive assumptions of L% the corresponding values of Dlo, 
could be determined; thus the whole great circle track may be 

plotted on a Mercator chart. 


2 SraR IDENTIFICATION. 
LR In this problem, the given terms 
are L, Z, and h, and it is re 
«| quired to find t and d. The method 
of determination of the hour angle 
; is illustrated in Fig. 4, and the 
M | : t, | ’ analogy of this to the time azimuth 
aaa = problem will be apparent from com- 
Fic. 4 parison with Fig. 1. In the second 
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step, the determination of the declination, the terms are identical 
with those of Fig. 1. 


First, let L,= Lp; Next, let 4, = ¢, ; 
&, = dp: L.= Lp; 
£7 tp : 2,2 £p: 


then, /,= Z,. 
In the first step, except in the unusual case of the zenith dis- 
tance being greater than 90°, d, should be assumed as of the same 
name as Ly. In this problem, as elsewhere in solutions by the 
azimuth diagram, confusion will be avoided by invariably reckon- 
ing the azimuth from the elevated pole eastward or westward 
through 180°. 
Example: In Lat. 5° N., observed a star at altitude of 38° 
hearing N. 107° E. (true). Required its hour angle and declina- 
tion for purpose of identifying the body. 


£.2L,= 5° N.: i= t, = 90"(7' 30 

4, = d, = 38° (N.); Ln, Law 3° Oi. : 

2, = tp = 107° (7° 08"). Z,= 2) = 107 
Hence, 4, = Z, = 50°. Hence, d, = d, = 10° 15'S. 


These results will be found to accord with those obtained by an 
independent method in the revised Bowditch (p. 127). 


To FIND AZIMUTH AND ALTITUDE. 

In this problem we have given ¢, d, and L, to find Z and h. It 
is of value for giving an approximate solution of the problem pre- 
sented by the Marcq St. Hilaire method; and while the result in 
altitude is not sufficiently exact for navigation purposes it may 
serve as a check upon the accuracy of a solution by computation. 
It may also be of value in giving the position in which to look 
for a body of which an observation is to be taken; thus, by 
setting the sextant at proper altitude and looking at the horizon 
on the proper bearing the body may be picked up with the tele- 
scope before being seen by the naked eye and the observation taken 
with a brighter horizon. 

The first step in this problem is identical with the solution illus- 
trated in Fig. 1; for the second step, the conditions accord with 
those of Fig. 4. 


First, let ¢4,= ¢, ; Next, let Z,= ¢, : 
L,= | L.= Lp: 
d,=d,:; 6, Zp: 


then, Z, = Zp. then, 4,= d, 
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Example: In Lat. 37° 18’ N., Dec. 22° 49’ N., the hour ang|: 
being 4" 03™ 36°. Required the azimuth and altitude. 


t,= ty = 4°03" 36°; Z,= ty = 87°.4(5" 50"); 

L,= Ly = 37°.3N.; L,= Ly = 37°.3N.; 

d,= dy = 22° 8N. t,= Zp = 60°.9 (4"03" 361), 
Hence, Z,= Zp = 87°. 4. Hence, 4,= dp = 36°. 4. 


By computation, it will be found that the exact altitude j 


30° 16’. 


To Finp LATITUDE By ALTITUDE OFF MERIDIAN, 

In this case, the given quantities are t, d, and h, to find L. This 
problem, familiarly known as the ¢’¢” method, may be approx: 
mately solved by the graphic process to serve as a check upona 
computed result. It is, however, given here more for the purpos 
of completing this series of solutions than because of its practical 
value; and it may be remarked that when, as frequently occurs, 
the value of h, (= d,) exceeds 60°, a limitation is placed upon 
the availability of the diagram. 


mM P 
<Ma> ‘ 
$o% / ° P'sL 
7 x % -d, y %- Pm 
| 
>| t, | - My i 
a. P 3 
Fic. 5 Fic. 6 
Comparing Figs. 5 and 6 with Fig. 1: 
First, let 2,= dp; Next, let 4, = 4% ; 
@d,=Lp: M, = Ye. 
t, = , d, | 
then, J/, tp. then, 2, = d5- 


Two solutions will be given, corresponding respectively to upper 
and lower transit, between which it will be easy to distinguish. 
The pole to be taken as the elevated pole for measurement of Z, 
must be that of the same name as the declination, since d, is taken 
to correspond with L,; and since the actual zenith distance be 


comes the polar distance of the diagram (Fig. 5), dp (= Mu) 
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should, except in the unusual case of a negative altitude, be given 
the same name as L,, | d,). 

Example: The corrected altitude of Sirius (declination 16 
34 40” S.), was found to be 40° 44’, and its hour angle o" 40". 
Required the latitude. 


h,= d, = 40°.7(S.); Lf, = 0" 40" ; 
d, = Lp= 16°.6S. M, = Z,= 168° 30' (from S.); 
t, = Z, = 10° (from S.). d,=L,= 16°.6S. 


Hence, M/,= ¢, = 168°30'(11"14"). L,=d,=31°.9N. 


The computed value in this case is 31° 45’ N. 
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XL 


THE LUNAR OBSERVATION WITHOUT DISTANCE 
TABLES. 


By H. B. Goopwin. 


The navigator of to-day, who requires some independent check 
at sea upon the behavior of his chronometers finds himself in some 
countries confronted by a new problem. It has long been recog- 
nized that the only practicable method of obtaining such a check 
is derived from the observation of a lunar distance, and tables of 
such distances, calculated for three-hour intervals, have for many 
years been included in almost every nautical ephemeris. Owing, 
however, to the perfection arrived at in the construction of chro- 
nometers, to the general shortening of voyages due to the very 
general substitution of steam power for sail, and other causes, the 
tables in question have fallen into comparative disuse, and a few 
years since the French “ Bureau des Longitudes ” determined to 
suppress them. Accordingly, in the “ Connaissance des Temps” 
for the year 1905, the tables of distances, which had retained 
their place in the French official ephemeris for a period of 131 
years, were for the first time omitted. 

The British Admiralty was not slow to follow the example thus 
set upon the other side of the Channel, and in the Nautical 
Almanac for 1907 the distances found no place. The American 
“Ephemeris and Nautical Almanac,” it is true, supplies tables 
with the same liberality as of old, but having regard to the im- 
portant step taken by two of the leading maritime countries, and 
to the possibility that the new departure taken may be more 
generally adopted later it becomes a matter of interest to see how, 
without the aid of special tables, Greenwich mean time may be 
deduced from an observed lunar distance with as little additional 
labor as possible. 

The data given in the Nautical Almanac, wherein the values 
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of moon’s right ascension and declination are tabulated for each 
exact hour of Greenwich M. T. supply ample means of calculati 
for ourselves the distances formerly taken at sight from the tables, 
and in the “ Explanation” given at the end of the 1908 British 
Almanac specimen examples are worked as follows: 

Example I. To find the true distance between the sun anj 
moon at noon Greenwich M. T. on March 28, 1908. 

Example II. To find the true distance between Regulus and 
ihe moon at 4 p. m. Greenwich M. T. on January 17, 1908. 

The necessary data for Example I are as follows: R. A. sup 
o* 27™ 12*.9, R. A. moon 21" 21™ 10.9. Declination sun 2° 56' 3" 
N., declination moon 18° 39’ 30” S. 

From these data any one ar all versed in nautical calculations 
will have no difficulty in obtaining the required result. 


P 


M 


Thus in the triangle PMS, if S and M are the positions of sun 
and moon respectively we shall have PS the polar distance of sun 
= 87° 3' 29”, and PM the polar distance of moon = 108° 39° 30’, 
the included angle furnished by the difference of right ascensions 
being 3° 6™ 2". 

With two sides, and the angle included between them therefore 
we can find the third side MS by the ordinary trigonometrical 
process, the value in this case being 50° 35’ 42”. The operation 
being repeated with the values of right ascension and declination 
for 3" Greenwich M. T., we shall have the means of dealing with 
any observation taken between Greenwich noon and 3° p. m. on 
the day in question. 

Although simple enough in principle this method is open to 
objection on account of its length. To be of any practical use 
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the calculations must be made with considerable nicety to the 
nearest second, and the process of proportioning for seconds is 
yery tedious, so that the solution of the two triangles adds very 
greatly to the labor formerly involved. Moreover, unless we are 
willing to omit the “ Correction for Second Differences,” which 
may easily amount to several seconds of time, even two solutions 
would not be sufficient, but an additional one would be required, 
with a corresponding increase of the toil of computation. 

An alternative method suggests itself, which would be very 
generally available for star distances, and which would involve 
one solution only of a spherical triangle instead of two, or in place 
of three, if the “ Correction for Second Differences”’ is to be 
taken into account. 

The method proposed is as follows: In the diagram given 
above let S and M represent the places of star and moon re- 
spectively, the distance SM having been cleared of the effects of 
parallax and refraction. The three sides PS, PM, MS, that 1s, 
the two polar distances and the true distance being known, we 
may calculate the value of the angle SPM, which represents the 
difference of right ascension between the bodies. Now the value 
of the star’s right ascension being also known with great accu- 
racy we have only to add or subtract the difference of right 
ascension determined as above, and we have the exact value of 
the moon’s right ascension at the instant of observation. From 
the value of the right ascension so obtained we deduce by pro- 
portion the corresponding Greenwich M. T. by means of the 
“rate of change ” per minute given in the Nautical Almanac. 

With reference to the applicability of the method it should be 
observed that one of the data made use of is the declination of the 
moon. To obtain an accurate value of this we must know the 
Greenwich M. T. But in the first instance the Greenwich M. T. 
is only known approximately, and it is important therefore that 
the observation should be taken under such conditions that a small 
error in the declination will have no material effect upon the value 
of the angle deduced from it. 

Now if there is a small inaccuracy (dp) in the value of the 
declination employed, the resulting error in the angle MPS is 
given approximately by the expression 

cot PMS .secd. dp, 


@ being the declination of the moon. 





) 
| 
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From this expression it follows that the angle PMS should 
as nearly go° as possible, and when it is exactly a right angle the 
error vanishes altogether. Between 80° and 100° the error yij 
always be less than one-fifth of the error in declination, and these 
limits, viz. 80° and 100°, may therefore be adopted approxi. 
mately for the value of the angle PMS. 

To find an approximate value for this angle PMS we may em. 
ploy the azimuth tables in the following manner: Take out the 
moon’s R. A., and by comparison with R. A. star find an approxi- 
mate value for the angle MPS. 

With declination of moon as latitude, declination of star as 
declination, and MPS as hour angle, take out the azimuth from 
the tables. This will represent the value of PMS. 

The full process will then be as follows: 

3y means of the azimuth tables find a star or planet suitable 
for observation, that is, having the angle PMS not much less 
than 80° or greater than 100°. 

Take out R. A. and declination of selected star, and declination 
of moon. 

With the three sides, viz., the two polar distances and cleared 
lunar distance, calculate the angle 1/PS, which is the difference 
of right ascension between the bodies. 

Apply this difference to R. A. star, and thence obtain R. A. 
moon. 

>y means of the tabulated value of moon’s R. A. and “ rate of 
change ” per minute find the corresponding Greenwich M. T. 

For an illustration of the method we may turn to the case 
selected as a specimen example in the “ Explanation” to the 
British Nautical Almanac for 1908, involving the moon and 
Regulus. This is stated as follows: 

To find the true distance between Regulus and the moon at 
4" p. m. Greenwich M. T. on January 17, 1908. 

From ephemeris we have R. A. star 10" 3™, R. A. moon 7" 11® 
approximately, so that the angle MPS = 2" 52™. Declination 
star 12° 25’ N., declination moon 22° 38’ N. 


° 


From the azimuth table for latitude 23° (moon’s approximate 
declination), declination 12° of same name, and hour angle 2" §2", 
we have azimuth 97° 32’ or 7° 32’ more than a right angle. The 
angle PMS has therefore a suitable value. In the Nautical 


Almanac the distance required for 4" p. m. is worked out by 
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trigonometry and found to be 42° 6’ 32”. We may therefore 
utilize this result, and frame an example which will illustrate the 
working of the proposed method. 

Let us suppose that about 5" 10" p. m. on January 17 the cleared 
distance was 41° 32’. Required the Greenwich M. T. 

This will be first calculated by the Nautical Almanac process, 
and secondly by way of the moon’s right ascension, and the re- 
sults can then be compared. 

In the almanac the R. A. and declination are taken out for 
Greenwich M. T. 4" p. m., and also those for the star. Two sides 
and the included angle being thus obtained in the triangle MPS 
the third side is calculated and found to be 42° 6’ 32”, which is 
therefore the true distance at 4" p. m. The calculation has then 
to be repeated for a second epoch. If the ordinary tables of pro- 
portional logarithms, adapted for three-hour intervals, are to be 
employed, this must be three hours later, viz., at 7" p. m.’ 

The value which results from this calculation is 

40° 37° 48", 


which is the true distance at 7" p. m. 


The process is then completed as follows: 


Distance at 4" p.m. 42° 6’ 32” Distance at 4" 42° 6’ 32” 
- observed 41 32 0 7 40 37 48 
Difference 34° 32” Difference 1° 28’ 44” 

Proportional logarithm 0° 34’ 32” .71703 

: ° I 28 44 -30718 

Difference .4098 5 

Angle MPS - a # 

4 


» 


Greenwich M. T. 5" 10™ 3° 


The distances which are still recorded in the American Ephem- 
éris and Nautical Almanac enable us to check this result. 






its nr e . = 9 . 
If the “Correction for Second Differences” is to be taken into account, 
it would be necessary to make a third calculation, for 10” p. m. which 
. | e , ” ey. . 
would be found to give 39°9'9”. Thus between 4" and 7" distance de- 


c i ” ” ‘ ~ 
Creases I 28° 42”, and between 7" and 10°, 1° 28’ 41”, so that the difference 


is SO small that it may be neglected. 
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From the ephemeris we have 
Distance at 3° Distance at 6" 
, ” Oo pf ” 
42° 36 8 41 7 23 


and it is required to find the G. M. T. for distance 41° 32’ 


Distance at 3" 42° 36’ 8” 
, observed 41 32 0 


Difference 1° 4 8 PL 4482 
(From ephemeris) “ 3071 
Difference Ant 
G. M. T. 5" 10™ 4° 


which agrees within one second with the result already obtained, 
Dispensing with distance tables, by the proposed method the 
working would be as follows: 


G. D. Star’s R. A. Star’s Dec. Moon’s Dec. 
5° 107 10" 3™ 28°.6 12° 24’ 59” N. 22° 3 57”. & 
10 — 
NPD 77 35 1! 22° 36 47” N. 
Cleared distance 41 32 NPD 67 23 13 
77° 35° «=«1” L cosec .010279 
67 23 13 2 .03474I 
10° 11’ 48” 
41 32 oO 


, 


31° 20° 12’ 
51 43 48 


4 L haversine 4.431477 
. 4.639738 
L haversine 9.116235 


Angle MPS = Diff. R. A. 2h 49™ 32°.5 


R. A. star 10 3 28.6 


y 


(Difference) R. A. moon 7° 13™ 56°.1 


From the ephemeris we have moon’s right ascension at > 
G. M. T. 7" 13™ 34°.6, and difference for one minute 2°.143. 

Hence, if + represents the time in minutes past five o'clock cor- 
responding to the value of moon’s right ascension 7" 13™ 56.1, 
we have 


5 


7° 13™ 56°.1 — 7" 13™ 34°.6 _{ 21 
2.143 ~ \2.143 


\m 
x (in minutes) =‘ )}= 107.033. 
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Thus the Greenwich M. T. is 5" + 107.033 or 5" 10™ 2°, which 
agrees within 2° with the result obtained from the distance tables 
of the American Ephemeris.* 

Proceeding thus it will be seen that as compared with the 
method proposed in the British Nautical Almanac we save one 
solution of a spherical triangle, and that no “Correction for 
Second Differences ” has to be taken into account. The process 
is in fact about as much more lengthy than that in which tabulated 
distances are employed as it is shorter than the method recom- 
mended in the British Almanac for the lunar of the future. 

Besides the error in moon’s polar distance, which arises from 
the uncertainty as to the exact Greenwich date, another source of 
inaccuracy ought not to be left out of account, viz., the error 
arising from the necessary lack of precision in the sextant meas- 
urement of the distance. 

If dé represents this error, the corresponding error in the angle 
MPS, and consequently in the value of the moon’s right ascension, 
is approximate] 

cosec PMS sec d (d6) 
where d is the declination of the moon. 

It follows from this expression that the error in the angle MPS 
can never be less than the inaccuracy in the observation, but so 
long as the angle at WM does not differ much from a right angle it 
need not be much greater. If 80° is taken as a limiting value for 
the angle PMS an error in the observation might be increased by 
about one-seventh of itself in the resulting angle at P, but this 
could only occur when the moon’s declination is near its maxi- 
mum value of about 28°, a value which is rarely attained. 

With regard to the applicability of this right ascension method 
it will generally happen that one or more bright stars may be 
found to satisfy the condition that PMS lies between the limits of 
80° and 100°. On January 17, 1908, for instance, the date which 
happens to have been employed for purposes of illustration in the 
British Nautical Almanac, Aldebaran was even more favorably 
situated than Regulus, while a little later on Altair could be em- 
ployed. The planets Mars and Jupiter might also have been 


2 e e ° ° 
If the small correction for a change of 3 in the value of the Proportional 
Logarithms, viz, 1°, were applied to the two values first obtained, the three 
results would be practically identical. No correction for Second Differences 


> 


is required in the Right Ascension process 
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utilized, but in the case of the planets some little additional laby 
is involved in the correction of their elements. 

It does not seem very extraordinary, now that the observatiq 
of a lunar distance is an occurrence of comparative rarity, thy 
the authorities who control the Nautical Almanacs of the principal 
maritime nations should consider the calculation of distance table 
hardly worth the trouble and expense involved, although ix 
Germany, as in the United States, the tables are published as 9 
old. Whether tables are provided or not the problem of longi- 
tude by lunar retains very considerable importance if only fy 
occasional use, and in the interests of those who have not actess 
to tables it is perhaps permissible to suggest a method of pr. 
cedure somewhat shorter than that dependent on the actual qi 
culation of two or three distances. 
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CHANGE IN DEVIATION OF THE COMPASS DUE TO 
CHANGE IN TRIM. 


By Lreut.-COMMANDER Litoyp H. CHANpbLER, U. S. Navy 


This investigation was undertaken to determine the effect upon 
the compass of a pronounced change in trim due to the flooding 
of a large compartment or of a number of compartments at one 
end of the ship, resulting in an abnormal trim, in which condition 
it might become necessary to work into port. The derivation of 
the change of trim equation follows similar lines to the derivation 
of that for heel, as given on page 131, et seg, Admiralty Manual, 
edition of 1901. In the case of change of trim, however, the 
problem is more complicated and the resultant equation less simple 
than for heeling, for reasons which will appear as the work 
progresses. 

Let X, Y and Z represent, as they 
zontal, the two first the components of the earth’s magnetic force 


lo when the deck is hori- 


alone to head and to starboard, in the plane of the horizon, and 
the third the component vertically downward. 

Let X; and Z; represent the components of the earth’s mag- 
netic force alone, the first to head in a plane parallel to the deck 
when inclined, and the second to keel when inclined, and let ¢ 
represent the angle at which the deck is inclined to the horizontal 
due to the abnormal trin 

Let X’; and Z’; represent the components of the combined mag 
netic force of earth and of inclined ship, the first to head, in a 
plane parallel to the deck, and the second to keel. 

Let X’, Y’ and Z’ represent, with the ship down ¢ degrees by 
the head, the components of the combined magnetic force of earth 
and ship, the first two to head and to starboard in the horizontal 


plane, and the third vertically downward. 
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Then we desire to obtain expressions for X’, Y’ and Z’, in tems 
of X, Y and Z, when the ship is down by the head, which ¢. 
pressions will represent for the inclined condition what Poissop', 


equations do for the ship in the horizontal trim. 
Poisson’s equations are: 
(1) X—=X+aX+bV 4+ cZ+P. 
(2) W=YV+dX+eY+/f/Z2+0. 
(3) Z=Z4+eX4+hVY+kZ+ R. 


If now we rotate the ship about the horizontal, thwartships 
line through the compass, by dropping the bow, we get, by th 
ordinary rules for the transformation of equations under such 


conditions: 


(4) X;=Xcost+ Zsint. 
(5) 2:2 2€006t— ZX sin i. 
(6) X47 = Xi + ar, + bY + eZ, + P. 
(7) VW=YV+dX,+eY + /fZ.4+ Q. 
(8) Z's ss £e + oX, + hY +kZ,.+ R. 
(og) X’ = X’; cost — Z’; sint. 
(10) Z’=2Z', cost + X"; sint. 
From (4), (5) and (6) we get: 
(11) X’» = X cost + Z sin t + aX cost + aZ sint + Dy 
+ ¢cZcost—cX sint + P. 
From (4), (5) and (7) we get: 
(12) Y’ => Y + dX cos t + dZ sin t + eY + fZ cos! 
—fX sint+ Q. 
From (4), (5) and (8) we get: 
(13) Z4 = Z cost — X sint + gX cost + eZ sint + WY 
+kZcost—kX sint+ R. 


From (9), (11) and (13) we get: 


(14) X X cos* t + Z sint cost + uX cos? t+ aZ sin t cost 
+ bY cos t + cZ cos? t — cX sin t cos t + P cos! 
—Zsintcost+X sin? t—gX sin t cos t—gZ sin’! 
—hY sint kZ sin t cos t + kX sin? t — R sint 
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From (10), (11) and (13) we get: 
(1s) 27 =Z cos? t — X sin t cost + gX cos* t + gZ sin t cost 
; 4+-hY cos t +- kZ cos? t — kX sintcost+ Keost 
+. X sin tcos t+ Z sin* t+-aX sin t cos t+-aZ sin* ¢ 
+ bY sint + cZ sin t cos t — cX sin? t + P sin t. 
Now in (14) and (15) substitute for cos ¢ its value from 
cos? t¢ = I — sin’ ¢ 
and we get— 
From (14): 
ro x = X sin? t + Z sin t cos t + aX — aX sin* ? 
+aZ sin t cos t + bY cos t + cZ — cZ sin* t 
—cX sintcost + Pcost—Z sintcost+ X sin*t 
—gX sin t cos t — gZ sin? t — AY sin ¢ 
—kZ sintcost + kX sin? t —R sint. 
From (15): 
(17) Z’ = Z— Z sin*® t — X sin t cos t + gX — gX sin’ ¢ 
+gZ sin t cost + hY cos t+ kZ — kZ sin* ¢ 
—kX sintcost + Rceost+ X sintcos t+ Z sin? ¢ 
+. aX sin tcos t+ aZ sin? t+ bY sint+cZ sint cost 
—cX sin? t + P sint. 
Simplifying the above we get— 
From (16) : 
(18) X’= X + (bcost—hsint)Y +4{a—(¢e+g) sin t cost 
—(a—k) sin? t}X + {¢ + (a —k) sin t cost 
— (c+ g) sin? t}Z + Pcost—R sint. 





From (17): 
(19) Z7=Z+ (heost+bsint)¥Y +4¢+ (a—k) sintcost 
—(c + g) sin? thX¥ + {k + (c + g) sin t cos ¢ 
+ (a—k) sin? t}Z + Psint + R cost. 
And from (18), (12) and (19) we get: 
(20) X’ = X + {a— (c + g) sin t cos t — (a — k) sin? t}X 
+ (bcost—AhAsint)Y + {¢ + (a@a— k) sin t cos ¢ 
—(c+ g) sin? t}Z + Pcost —R sint. 
(21) Y’ > Y + (d cos t — ff sin t)X + eY + (d sin ¢ 
- f cos t)Z — Y. 
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(22) Z=2Z+4g¢+ (a—k) sint cos t — (¢ + g) sin® thx 
+ (b sin t + hcos t)Y + {k + (¢ + g) sint cos; 
+ (a—k) sin? t}Z + Psint + R cost. 


These are of the form: 


(23) X'=X+aX+ bY +62 + Py. 
(24) Y= V40,X +e.Y 4+ fiZ+Qr. 
(25) A= Z + orx on i hrY no k.Z a R. 


Where 


(26) a; = a— (c+ g) sint cos t— (a—k) sin’ ¢. 
(27) bs = bcost—hsint. 

(28) cr = c+ (a—k) sintcost— (c+ g) sin*t. 
(29) di = dcost—f sint. 

(30) ee =e. 

(31) fe —dsint-+ f cost. 

(32) g =g+ (a—k) sintcos t— (c+ g) sin*t. 
(33) Ae = bsint+heost. 

(34) ke = kR+ (c+ Qg) sintcost+ (a—k) sin’ t. 
(35) Pe = Pcost—RKsint. 

(36) O:=Q. 

(37) Ri =Psint+ Reost. 


Now if Ar, A’:, B’r, Cr, D's, E's represent the altered values 
of A, A’, etc., we will have: 
a + et ee 


a , oa 
=a—-> sin t cos t —* ; sin? ft. 


— ~ 


(38) A= 1+ 


te on AA’ cos t — f ; ° ein t. 


(39) AA's —' 
B’ a ‘ P, — , ! 4 . 

(40) At = c% tan d+ 7, = AB + {(a — k) sin ¢ cost 
= P ‘ 

— (¢ + g) sin? t— ~~ sin ¢} tan 6 — ,, versin t 


in . ), i + : : : 
(41) AcC’s = fe tan 6+ < = AC’ + (d sin t — f versin ft) tan é. 


f 
(42) AD: = ar “ = »D’ — 3 {(c + g) sin ¢ cost 
+ (a—k) sin? t}. 
1+ 6 


: * = rF’ cos t —! CM sin t. 


— az 


(43) AcE’: =‘ 





_ Now 
the mid: 
we have 


Also i 
higher f 


and we 


(44) At 
(45) At 
(46) At 


(47) At 
(48) At. 


(49) At 

Takin 
(50) 8: 
done in 
stituting 


(51) &= 


Whicl 


(52) 8 


Or: 
(53) 4.= 
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Now if the soft iron be symmetrically arranged on each side of 
the midships fore and aft line, as we may assume to be the case, 
we have: 

=o; d=0; f=0; h=0; A’=0; E’=0. 

Also if, as we may also assume, ¢ be so small that its square and 

higher powers may be neglected, the 


sint=—t; cost=1; versint=—o; sin? t=o; 


and we will have: 

é + y 
(44) Ae =A 8 t. 
(45) MA's = AA’. 


(46) AB’; = AB’ + (a — k) t tan 6 — £ t tan 6 = AB’ 


(a ky) —4A \e tan 6. 


,; 


(47) ArC’s = AC 
(48) AWD": — AD’ - 4(c — g)t. 
(49) ME’t = AE’. 

Taking now the equation 
(50) $= A+ Bsinz + C cosz + D sin 22'+ E cos 22’, as is 
done in the deduction of the equation for heeling error, and sub- 
stituting in it from the above, we get: 


R \ 
: —<— - |Z . 
AA A — ‘ \ 4 A 4 / , F AC F 
(51) = +, Bsinz ; tanésinz’4+~—" cosz 
‘’ t t t 
AD . I p» : 
+ —sin 22 — (c+ g)fsin 22 + COS 22. 
2A . A, 


t 


Which becomes: 


4 . ; . , . ; - , 
(52) & =~— (A+ Bsinz + Ccosz’ + D sin 22 + E cos 22’) 
A 


t 


I \ / R . ; 
4 — k-- an @;tsing 
a | \a k ; ) tan f sin 
1 /e+e . a 
— (‘ * t sin 22 3 
A, \ 2 / 


Or: 
(53) 4.= . 0 + ; {| a—k- 2 tan 0} ¢sin 2’ 





1 fe- ; 
— ( £) f tan 22. 
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From (44) and (53), if the values of the parameters be known 
we can determine the deviation resulting from a given change of 
trim. To further simplify, and put in more workable sha 
however, we have: ay 


2A 2 
& = wie oe 
(54) 3 aa—(c+g)t* | a=eHe(e—! 
®\tano }esin 2 
_ 2 (c+a\.. 
2k—(e+ g)t\ 2 /*8m%. 
Or: 


2A 2 
3) 4c — 
(55) a=er + (aera) 


R R 
_—— ) tang besing 


meee c+ég t sin 27 
2A— (c+ g)t es 
Now let: 
‘ I 
(s6) G= 2A— (c+ g)t’ 
And: 
(57) M =(a—2—#) tan 6. 


And by substituting in (55) we get: 
(58) 8 = 2AG8 + 2GMt sin & — G(e+ g)t sin 22’. 


From a consideration of the above we see that we have caused 
the following changes in the deviation by changing the trim: 

First. We have changed the value of A, and have therefore 
changed the power of the compass to resist deviation. This 


change is represented by the term . = 


2\— (c+ g)t 
that the change is caused by the ¢ and g rods, and that the change 
varies with the degree of inclination. It is apparent from the 
normal position of the ¢ and g rods that to incline them in a fore 
and aft direction results in the introduction of a new a rod, and in 
a change in the old values of ¢ and g. The introduction of the 
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new a of course directly affects the value of A, which is the 
directive force of the compass. 

Second. We have introduced a new semicircular force involv- 
ing the quantities G and M, which in turn depend, the first upon 
cand g, and the second upon a, k, R, Z and 6, and both upon the 
angle of inclination. Evidently the c rod, which originally caused 
semicircular deviation, will suffer change when inclined. Also 
the g rod, which caused no deviation when horizontal, will now act 
to produce such deviation, in other words will create a small result- 
ant vertical (c) rod, which will cause semicircular deviation. Simi- 
larly a, when inclined, produces a resultant vertical rod, and like- 
wise k, when inclined, produces a resultant vertical rod forward 
or abaft the compass. Also R, which formerly acted downward, 
and produced no deviation, now has its pole thrown forward or aft 
of the compass, causing a resultant pole in the horizontal plane, 
and produces semicircular deviation. It is evident at once that 
all these causes would properly produce a semicircular deviation, 
as indicated by their presence in the equation in the term in- 
volving sin 2’. 

Third. We have introduced a new quadrantal force, involv- 


I 


a te \p2 (¢ + g), and the angle of inclination. 
— he ee - 


ing G = 


Plainly, the c and g rods, when inclined, not only produce result- 
ant vertical rods with semicircular deviation, as described above, 
but also horizontal, fore and aft rods in the plane of the compass, 
or a rods, thus causing quadrantal deviation, as shown by their 
presence in the equation in the term involving sin 22’. 

It is therefore clear that, by inclining the ship, as she changes 
trim: 

The ¢ and g rods produce a resultant a rod, modify the value of 
the existing c rod, and affect the semicircular and quadrantal 
deviations, and the value of A. 

The a and & rods produce a resultant c rod, modify the value 
of the existing a rod, and affect both semicircular and quadrantal 
deviations, and the value of A. The change in the a rod, however, 
is not sufficient to affect the quadrantal deviation, and it disap- 
peared from the quadrantal term of the equation accordingly. 
See equation No. (42). 
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The K force changes its effect, its pole shifting its position 
relative to the compass, and becoming ‘active in the horizontal 
plane to produce semicircular deviation, P and Q theoretically act 
in a similar way, but their change is so small as to be negligible 
under our assumptions, and they accordingly disappear from the 
equations. 

It may also be noted that these changes are all caused by the 
inclination of rods in the fore and aft vertical plane, in other 
words by changing the position of horizontal fore and aft rods and 
vertical rods relative to the inducing forces that act upon them, 
namely H and Z. As Z acts equally on every heading, its effect 
will not change with change of heading, while the effect of H 
will show as a maximum on north and south, and disappear on 
east and west. This does not mean that the total change will be 
a maximum on north and south and a minimum on east and west, 
however, for this would only be the case when the effects of H 
and Z both act in the same direction, and in other cases they 
would counteract each other, and the maximum combined effect 
would be on east and west headings. 

The following table shows the practical results of change of 
trim in a supposed case: 


Take as data: 


Lat. 30° oo’ North. Azz A 
Long. 40° 00’ West. a = +.02. 
§ = 60°. k = —.03. 
£ 2 3.95. c = +.00. 
g = -+.02. 
R= +.02 
Then we have: 
I 
G= 1.6 — .11t 
M = +.071 


The following table gives the results for the above ship, in that 
position on the earth’s surface, for various headings and angles of 
change of trim. In giving the amount of submergence of the bow 
for any given angle of inclination, the ship is supposed to pivot in 
inclining about a point 300 feet from her bow. Her length is 
supposed to be 450 feet. For these conditions we have that, to 
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vet the required angle of inclination, the bow would have to sink 
Ss 


as follows: 


For t I 
t 2 
t= 3 
t 5 
t 10 


The results are: 


Ship’s head by 


by compass 
VA4 


Deviation 
when 
horizontal 


the bow goes down 5.2 feet. 


10.4 
15.7 
20.1 


52.1 


Deviation when inclined by the head 


2 t } t 5 t 10 
1.16 1.26 1.52 8.20 
0.01 0.02 — 04 0.19 
0.95 0.92 0.84 0.386 

47 6 $92 9.41 
2 2 2.92 O4 6.40 
0.85 0.76 0.52 1.01 

27 44 5. 88° 6.76 
? 3 > 53 O7 6.59 


In the case under consideration it therefore appears that no 


probable ordinary change of trim would introduce any material 


error. It is believed that a similar investigation for each ship 


of the fleet, using formule (56), 


(57) and (58) would be of 


sufficient interest to pay for the time it would take, and perhaps 
in some cases values might be obtained of sufficient magnitude to 


make it necessary to consider them in actual practice. 


It will be 


noted that, the larger the horizontal deviations, the greater will 


be the actual error in degrees introduced by change in trim. 
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U. S. NAVAL INSTITUTE, ANNAPOLIS, MD. 


A SHORT ACCOUNT OF LEGISLATIVE ACTION IN 
REGARD-FO_THE UNITED STATES NAVY UP TO 
THE WAR OF 1812, AND NOTES CONCERNING THE 
HISTORIES OF NAVAL VESSELS DURING THAT 
PERIOD. 


By Surceon A. FARENHOLT, U. S. Navy. 


The strained relations resulting from British oppression in the 
American Colonies, induced measures of retaliation and of vio- 
lence which were first exhibited in the sea-coast towns and which 
immediately affected the maritime personnel and materiel. The 
earliest nautical expeditions directed against the common enemy 
were those of armed vessels of Massachusetts, Rhode Island and 
Connecticut, sent out to intercept and capture military supplies 
which were then such an absolute necessity to the Continental 
army. 

Washington at once followed this example by granting com- 
missions to privateers. The first nautical enterprise of moment 
which followed the battle of Lexington was the cutting out of the 
Crown schooner Margaretta at Machias, Maine, May 9, 1775; 
later occurred the Gaspee affair, August 26, 1775. 

These examples were the forerunners of the first order from a 
central body, the Continental Congress, authorizing and directing 
public operations at sea, in which Congress directed Washington, 
October 5, 1775, to apply to the council of Massachusetts for two 
armed vessels to put to sea and to intercept supplies sent from 
England to Quebec. This resolution also authorized Washington 
to “employ” other vessels if he judged it to be necessary. 
Among the few vessels thus used, the Lee, a Massachusetts ves- 
sel under command of Captain Manley, was by far the most note- 
worthy. “Although it may not be strictly true to term the Lee 
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and other small State cruisers similarly employed the first vessel, 
that ever belonged to the general government of this country, they 
may be deemed the first that ever actually sailed with authority to 
cruise in behalf of the entire republic. But, while we accord this 
precedence to Captain Manley and his associates who acted under 
the orders of Washington, Congress itself had not been altogether 
idle, and it is probable that the commander-in-chief took the step 
just mentioned in accordance with the expressed views of that 
body.” Manley put to sea in the Lexington from Marblehead late 
in November, 1775, and, a few days later, on the 29th, captured 
the British brig Nancy loaded with military stores. 

The first thought of a Colonial Navy originated in Rhode Island 
In September, 1775, the two houses of legislature of that colony 
concurred in ordering their representatives to Congress to propose 
the establishment of a navy “at the expense of the Continent,” 
On October 3, the attention of Congress was called to this matter 
but the minutes of proceedings of the day fail to record any favor- 
able action and it is probable that little attention was paid to the 
suggestion. However, on Friday, October 13, Congress author- 
ized the procuring of two vessels of 10 guns, to be equipped as m- 
tional cruisers. This was the first legislative act of Congress on 
the subject of the navy and resulted in the purchase of the brig 
Lexington 14, which was captured by the British Alert September 
1777, and the sloop Providence 12, which was destroyed in the 
Penobscot river expedition in 1779. Messrs. Deane, Gadsden 
and Langdon were the committee appointed to select these vessels. 

On October 20, 1775, a resolution was adopted denying the 
right of private vessels to fly a pennant in the presence of public 
vessels, and on the 30th, a law was passed authorizing the fitting 
out of two more cruisers, one of 36 guns and one of over 20. On 
November 2, Congress placed $100,000 with the marine com- 
mittee to buy and equip vessels at once, and under this provision 
the following vessels were obtained: 

The Black Prince, an old merchantman, was purchased to be 
come the Alfred 20, 9-pounders, the flagship of the new fleet and 
a vessel which did good service until captured by the British Ceres 
and Ariadne March 9, 1778. 

A merchant vessel named the Sal/y became the Columbus 18 
which was in service at the end of the war. 

The Andrew Doria 14 was a purchased brig and had the honor 
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of the most successful cruise of these early vessels and was finally 
burned to prevent falling into the hands of the British on the 
evacuation of Philadelphia in September, 1777. 

The Cabot 14, later 16, was another converted brig. After an 
unimportant career she was chased ashore on Nova Scotia by the 
British liner Milford and abandoned. She was later got off and 
commissioned in the English service. 

The Hornet 10 was a purchased sloop equipped at Baltimore. 
Her fate is unknown, but she was supposed to have been burned 
in the Delaware river to prevent her capture by the British. 

A schooner which became the Wasp 8 served in the Delaware 
river and was burned there in 1777. 

A small schooner, the //y 8, was procured for use as a dispatch 
vessel. 

On November 10, 1775, Congress authorized and provided for 
the establishment of the Marine Corps. On November 25, legis- 
lation was adopted authorizing the issuing of commissions to 
colonial and privateer officers. Congress adopted, November 28, 
the first “rules for the regulation of the Navy of the United 
Colonies”; comparatively little of importance was embraced in 
the foregoing. On December 2, Congress voted $500,000 addi- 
tional to defray expenses. The first regular cruisers to get to sea 
under orders from the new government were the Hornet 10, and 
the Wasp 8, a sloop and a schooner equipped at Baltimore by the 
marine committee, and which sailed in November to join Commo- 
dore Hopkins in the Delaware. This was a passage, hardly a 
cruise. 

Congress appointed a committee, December 11, 1775, to draw 
up a report looking to the building of regular men-of-war. This 
board submitted its report two days later and Congress at once 
authorized the construction of 13 frigates, properly apportioned 
to the various colonies. Their names and brief histories are as 
follows : 

The first of these vessels to get to sea was the Randolph 32. 
She was launched in 1776, about 10 months after her keel was laid 
at Philadelphia, and sailed on her first cruise early in 1777 under 
command of Nicholas Biddle, doing good service until her un- 
fortunate but heroic destruction by the British line-of-battle ship 
Yarmouth 64, March 7, 1778. This action should be properly re- 
garded as one of the bravest and proudest exploits of our navy. 
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It was also the first combat fought by a government-built ang 
equipped vessel. 

The Trumbull was a small 32-gun cruiser built by Connecticut: 
she got to sea in February, 1777, and on April 9 captured two 
transports. Her first commanding officer was Dudley Saltonstali 
While under command of Samuel Nicholson in August, 1781, she 
was dismasted by a gale and while helpless forced to strike to the 
British frigate Jris, which vessel was herself the capture 
Hancock. 

The Hancock 32, was built in Massachusetts and sailed on he 
maiden cruise under command of Captain Manley, of Lee fame 
early in May, 1777. She was a large vessel and made sever 
captures, but was taken in 1781 by the British Rainbow 44, and 
Victor 18, and entered their service as the /ris. 

The Raleigh 32, sailed from Portsmouth, N. H., in August, 177, 
Captain Thompson, who had sailed in the Alfred, commanded her 
and in her executed several daring maneuvers, notably the cutting 
out of several merchantmen under convoy. In September, 17%, 
this vessel sailed from Boston, Captain Barry in command, and 
within a few days met the British Experiment 50 and Unicom 
22, was dismasted while trying to escape and driven ashore in 
Penobscot bay. She was fired and abandoned, but a British land. 
ing party succeeded in extinguishing the fire, and she was hauled 
off and placed in their service. This vessel was launched within 
60 days of her commencement. 

The Boston, a small frigate of 24 guns, was built by Massachv- 
setts. She got to sea early in 1777 but was a poor sailer and wa 
rather unlucky. She was captured by the British at the fall of 
Charleston, 1780. 

The Warren was built by the colony of Rhode Island. She was 
a 32-gun frigate and did not get to sea until April 18, 1778, under 
command of Captain Hopkins. She was the largest American 
vessel of her time; she captured eight vessels and was finally de 
stroyed in the Penobscot river in July, 1779, while Saltonstall’s 
flagship. She was not a well built vessel. 

The Providence 28, was also built in Rhode Island; she made 
one of the most profitable cruises of the. war with Captain Whip 
ple but was considered a poorly constructed vessel. She was cap 
tured by the British at the fall of Charleston in 17 

The Virginia 28 was built in Maryland. In attempting to gt 
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st the British blockade, March 30, 1778, under command of 
Samuel Nicholson, she got aground within 12 hours after her 
first departure from her port of building and was captured by the 
enemy and later commissioned in the English service. 

The Washington 32, the Effingham 28, and the Delaware 24 
were Pennsylvania built vessels and were particularly unfortunate. 
At the time of the British occupation of Philadelphia (September, 
1777) these vessels were not completed and an expedition was at 
once sent up the river, where they had been withdrawn for safety, 
to capture them. The Washington was never armed or com- 
pleted and was at once burned by the enemy. The Effingham was 
placed under command of Captain Barry, hastily and wretchedly 
equipped, and made a rather successful fight, but was finally cap- 
tured and burnt. The Delaware had been almost completely fitted 
out and her capture at this time was a serious loss. The New 
York vessels, Congress 28 and Montgomery 24, built at Pough- 
keepsie, were removed up the Hudson in an uncompleted condi- 
tion and destroyed in 1777, when Sir Henry Clinton obtained pos- 
session of the Highlands, to prevent their falling into his hands. 

Congress passed resolutions on December 22, 1775 commission- 
ing one commander-in-chief, four captains, five first lieutenants 
(of whom Jones was one), 5 second lieutenants and three third 
lieutenants. The pay of the commander-in-chief was placed at 
$125 per month and the position was intended to compare in rank 
with that of Washington ashore. The incumbent was designated 
by his subordinates as commodore. The equipment of the first 
vessels ordered by Congress progressed slowly and it was not 
until about the end of December that a small squadron was ready 
for commissioning, at which time, the exact day is unknown, Hop- 
kins as commander-in-chief took command, with the 4lfred as 
flagship, at Philadelphia and, probably on the same day, caused 
the first American flag to be hoisted, an honor which was per- 
formed by John Paul Jones. It is not known definitely what the 
device of this flag was, but it is presumed to have been a white 


flag with a rattlesnake in 13 pieces shown, underneath which were 
the words, “ Don’t tread on me.” It is possible, however, that a 
liberty cap and the words, “ An appeal to Heaven,” or the old pine 
tree flag, may have been the insignia shown. It was not until 
June 14, 1777, that the present flag scheme was adopted. This flag 
had 13 alternate red and white stripes and a blue union contain- 
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ing 13 white stars. On January 13, 1794, Congress altered the 
flag to 15 stripes and I5 stars, the stars arranged in a circle. The 
present flag was created by act of Congress of April 4, 1818, 
which required the flag to have 13 stripes and 20 stars in a blue 
field, with the addition of another star on and after July 4 of 
the year in which a new State was admitted. A second flag called 
“the grand union of the colonies,” made with 13 red and white 
stripes in the field and having the British jack as a union, was als 
flown from the Alfred in addition to a flag designating the 
flagship. 

The first regular cruise of vessels of the navy was made by Hop. 
kins with the Alfred, Columbus, Doria, Cabot, Providence, Hor. 
net, Wasp and Fly, which vessels got to sea February 17, 1776, 
bound for the island of Abaco in the Bahamas. Here, after some 
resistance, they possessed themselves of considerable military 
stores, the marines rendering excellent service in the landing par- 
ties. The principal action was fought March 10, the Wasp and 
the Providence covering the landing. On March 4, the fleet cap- 
tured the British tender Hawke 6, and on the 5th, the bomb brig 
Bolton 8; these were the first prizes captured by public vessels. 
The next vessel captured was the English brig Edward 8, made by 
the Lexington, Captain Barry, April 17. This is often erroneously 
spoken of as the first American naval capture. Returning to the 
coast Hopkins’s fleet engaged in a running fight with the British 
ship Glasgow 20. This vessel fought with great gallantry which, 
combined with the lack of co-operation amongst our vessels, en- 
abled her to escape. A bitter investigation which followed this 
affair led to the revocation of the position of commander-in-chiel, 
a title never again held by a naval officer, although an attempt 
was made some years later to pass a bill to restore it, but without 
success. A serious outbreak of small-pox occurred in this fleet 
during its return, the Doria especially suffering. 

The first naval operations in inland waters were the actions off 
Valcour Island, Lake Champlain, October 11 and 13, 1776, in 
which a hastily prepared fleet of 17 small vessels under command 
of Brig.-General Benedict Arnold engaged and fought two prac- 
tically drawn battles with a British fleet of somewhat superior 
strength. This action has been termed “ the naval Bunker Hill,” 
and showed the English commander, Sir Guy Carleton, such stub- 
born resistance and such a quality of endurance that he retired at 
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once to Montreal for the winter instead of forcing his way to the 
coast, making a junction with the troops on the sea coast and thus 
dividing the colonies, an attempt which was afterwards made, 
with somewhat similar results, by Burgoyne. 

Congress on October 3, 1776, ordered another frigate and two 
cutters and on November 9, authorized the construction of three 
line-of-battle ships of 74 guns, five frigates, one sloop-of-war and 
one packet. Eight prizes were taken into the service at this time, 
also “ divers ” small vessels built and purchased. During the year 
1776, Congress in many ways neglected the navy and failed to 
make adequate and obvious provision for this branch of public 
defence. The personnel and discipline became wretched and com- 
paratively little use was made of vessels beyond carrying diplo- 
matic representatives to Europe and the transportation of stores. 
This period of naval depression ceased on the advent of the thir- 
teen regular vessels built by the country. 

By the latter part of 1776 the Reprisal 16, the first vessel t 
carry the American ‘lag into the other hemisphere, was added. 
This vessel took many prizes and foundered off the coast of New- 
foundland during the faii of 1777. 

The Hamder, (not the privateer Hampden), a vessel of 14 guns, 
was one of the few vessels which remained in service at the end 
of the war. 

The followmg vessels appeared during and subsequent to this 
time: The Sachem 10 and /ndependence 10 were small vessels 
built and used in the Delaware river where they were destroyed to 
prevent falling into the hands of the enemy after the evacuation 
of Philadelphia. The Dolphin, a cutter of 10 guns, got to sea in 
April, 1777, and did excellent service in the English channel. The 
Surprise, an English built cutter, was bought by our agents in 
France. This vessel and the Revenge, both commanded by Conn- 
yngham at different times in 1777, caused great havoc amongst 
the enemy’s shipping in the channel. The occupation of Phila 
delphia and the regrettable loss of naval vessels there caused Con- 
gress to exert itself in obtaining vessels at other places, thus there 


i. a 
The Alliance 32, named in honor of the then popular French 
alliance, was built at Salisbury, Mass., in 1778. She was a beauti- 


was little activity at sea during the latter part of 1 


tul and fast ship and her command, another favor to France, was 


given to Capt. Pierre Landis, a French naval officer. She left for 
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Brest January 11, 1779, having a wretched crew, many 
Englishmen from the recently wrecked liner Somerset. ‘Dur; 
the passage the only mutiny to assume serious proportions in the 
history of our navy occurred and was with much difficulty quelled, 
Lafayette was a passenger on board at the time. The part this 
vessel played in Jones’ glorious fight with the Serapis and Coy. 
tess of Scarboro while still under the command of this probably 
insane and untrustworthy Frenchman is one of the most unprece. 
dented and unfortunate in our annals. She was a very fag 
vessel, having logged 15 knots, and was always popular; was sold 
to become an Indiaman; was the first vessel to carry our flag to 
China and was finally broken up in the Delaware river. 

The Confederacy 32 was launched at Norwich, Conn., in 1778 
and sailed for Europe in 1779 with Mr. Jay, Minister to Spain, on 
board. She was dismasted off Bermuda and the minister cop. 
tinued his voyage in another vessel. She struck to a liner anda 
frigate of the enemy June 2, 1781. 

The Deane 32 (afterward called the Hague) was first com- 
missioned during the summer of 1779. Among other exploits she 
escaped by brilliant seamanship from a vastly superior force and 
remained in service at the end of the war. She was later sold and 
became an Indiaman. 

The Queen of France, a name also indicative of the popular 
feeling in regard to that country, sailed on her first and only 
cruise April 18, 1779, during which, with the !Varren and Ranger, 
she captured eight prizes. This vessel was captured by the British 
at the fall of Charleston in 178o. 

The Ranger sloop 18, built at Portsmouth, N. H., 1776-78, sailed 
for Brest April 10, 1778, under command of John Paul Jones, who 
unfortunately could obtain no larger ship at the time. She wasa 
crank and slow vessel, although the glory she achieved under her 
intrepid commander and her action with the Drake places her 
name among the highest. She was captured at Charleston in 1780. 

The Bon Homme Richard 40 should without doubt stand at the 
head of any list of distinguished American naval vessels, an in- 
spiration to present and future generations. This ship was 3 
clumsy and ancient French Indiaman which happened to be lying 
at L’Orient in February, 1779, at which time she was turned over 
to Jones by orders of the King of France who, having promised 
Jones a vessel and finding it impossible to spare a man-of-waf, 
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authorized the transfer. Many alterations were made on this old 
yessel and her name changed from Duras to Bon Homme Richard, 
a compliment to Franklin. Her decks were strengthened, ports 
cut and a battery, chiefly of discarded French guns, added. The 
equipment and battery were far from satisfactory to Jones but, 
harassed by diplomatic troubles and many annoyances, he finally 
sailed, having a crew of 380 men, 243 being seamen and 137 a 
French marine guard. This vessel engaged the British frigate 
Serapis 44 and Countess of Scarboro shortly afterward and fought 
what was unquestionably the most brilliant and resourceful action 
in our naval history. 

The French ministry also added to our roster three small ves- 
sels, the Pallas and Cerf, cutters, and the brig Ariel 20, which 
were of use in harrying the local shipping of the enemy. It is 
probable that private adventure and greed were at the bottom 
of this outfitting and not an absolutely disinterested government 
policy. 

The Diligent 12 was captured from the enemy in the spring of 
1779 and taken into our service; she was later destroyed in the 
Penobscot in July, 1779. 

In November, 1776, the America, the only line-of-battle ship of 
the class authorized by act of Congress November 9, was com- 
menced. She was launched November 5, 1782. The progress of 
this vessel’s construction was slow; little work was done on her 
until! May, 1777, and she was six vears in building. Her length 
was 183 feet, beam 501%, depth of hold 23, displacement 1982 tons. 
The battery comprised thirty long 18’s, thirty-two long 12’s, and 
fourteen long 9’s ; her complement was estimated from 626 to 720 
men. John Paul Jones superintended the latter part of her con- 
struction and was to have commanded her, but at the last moment 
the ship was presented to the King of France to compensate for 
the loss of the French Magnifique 74, which was wrecked during 
the summer of 1782 in Boston harbor, it is said through the care- 
lessness of a local pilot. The America had been constructed of 
green unseasoned timber and rapidly becoming unseaworthy, was 
broken up in Brest during the latter part of 1786 and her name 
given toa new ship. This vessel was not captured by the British 
in the battle of June 1, 1794, as is often stated. 

Peace established in 1783 found the country practically stripped 
ofanavy. In 1785 the last remaining frigate, the Alliance, was 
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sold, as there was no money in the treasury for her repairs an{ 
for eight years there was no navy. In 1789 the Articles of (oq. 
federation were superseded by the Constitution and Washingtoy 
became President and consequently commander-in-chief of both 
army and navy. Although discussed, it was thought prematuy 
to re-establish a navy. The acts of piracy of the Dey of Algien 
beginning during July, 1785, made it apparent that public arme 
vessels were needed and, although these depredations continued, 
reasons of policy prevented measures of retaliation for some time 
In 1792, John Paul Jones was appointed a special agent to nego. 
tiate for the release of American captives. He was dead whe 
the commission arrived and Barclay was appointed in his stead, 
and also died before anything was accomplished. 

In 1793. Portugal and Algiers declared peace and the Dey a 
once turned his almost undivided attention to capturing and ap 
noying American commerce, and shortly after captured 10 adé- 
tional vessels and imprisoned 105 more of our countrymen. 

On March 3, 1794, the President sent a message regarding thes 
matters to Congress and on March 27, a law was passed authoriz 
ing the construction of six frigates, no vessel to be below 32 guns; 
the act, however, contained a clause stating that in the event o 
cessation of hostilities with Algiers, its provisions should cease. 

Under this act these vessels were laid down: Constellation % 
at Baltimore; Congress 38, at Portsmouth, N. H.; President 4 
at New York; Constitution 44, at Boston; United States 44, a 
Philadelphia ; Chesapeake 38, at Portsmouth, Va. 

In November, 1795, a treaty of peace was negotiated with Ab 
giers and all work on these vessels ceased. The President called 
attention to this state of affairs and a new act was passed in 176 
allowing the completion of two of the 44’s and one of the 38% 
This peace with Algiers cost our government over one million 
in money and much tribute, as presents; among these was the 
frigate Crescent, which had as a part of her cargo 26 barrels of 
dollars. 

At this time the French military supremacy began to be felt 
and the depredations practiced by her navy towards the English 
were also extended to our growing merchant marine. Protests 
were in vain, and in April, 1798, the Secretary of War recom- 
mended the authorization of the building of 20 small vessels and, 
in the event of actual war, six ships of the line, in addition to com 
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pleting the six frigates authorized in 1794. Of these latter vessels 
the three first finished were the United States, which got afloat 
July 10, 1797, at Philadelphia; the Constellation, which was 
launched September 7, at Baltimore ; and the Constitution, at Bos- 
ton, September 20. The latter would have been the first afloat but 
for an accident which caused her to stick on the ways. 

The United States got to sea in July, 1798, and did excellent 

service, perhaps the most noteworthy being the capture of the 
British frigate Macedonian on Sunday, October 25, 1812. The 
latter part of her existence was passed as a receiving ship and she 
was finally destroyed at Norfolk upon the evacuation of the navy 
yard in 1861. 
' The Constellation, the second ship of the new navy afloat, also 
required a year to commission. This vessel took a leading part in 
the French embroglio and captured L’Jnsurgente 36, which was 
taken into the service under the same name and was lost at sea in 
July, 1800. The Constellation is still in the service as a receiving 
ship. 

The Constitution bears the name probably best known to our 
history; no other ship except the Bon Homme Richard can share 
in her well-earned reputation for success and brilliant achieve- 
ment; the former vessel had, however, a far larger career. Her 
magnificent escape from a British fleet July 17, 18, 19, 1812, was 
a marvel of seamanship. Her actions with the Guerriere August 
15, 1812; with the Java December 26, 1812; and with the Cyane 
and the Levant in February, 1815, are among the most memor 
able and creditable of our service. The Constitution, although en- 
tirely rebuilt about 1836, is still afloat at Boston. 

The advice of the Secretary of War in April, 1898, concerning 
the building of new ships was so far adopted by Congress that th« 
President was authorized to “ build, buy or hire ” 12 vessels, none 
to exceed 22 guns, and to duly equip them; for this purpose 
$950,000 was appropriated. 

On April 30, 1798, the Navy Department was established and 
Benjamin Stoddert, of Georgetown, D. C., became the first Sec- 
retary. The various legislative bodies having control of the affairs 
of the navy may now be summarized as follows: 

On October 13, 1775, naval affairs were placed in the hands of 
the “marine committee,” which consisted at first of Deane, Lang- 
don and Gadsden. 
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December 14, 1775, the marine committee was increased to con. 
tain one member from each colony. To this committee extensive 
powers were given. 

In November, 1776, a “continental navy board” was esta), 
lished as a subordinate to this committee, and three members, 
Nixon, Wharton and Hopkinson, were appointed. Of these ty 
divisions the former was termed “the eastern board,” and th 
latter “ the board of the middle district.” 

On October 28, all this was changed and a “ Board of Ad 
miralty ” was established, consisting of three members who wer 
not in Congress and two who were; any three were empowered tp 
act. 

In January, 1781, James Reed was appointed by resolution 
manage the affairs of the “ navy board ” in the middle department 
and on February 7, 1781, Alexander McDougall, a major-generd 
in the army and who had never been at sea, was chosen “ Secre 
tary of Marine.” 

In August, 1781, the entire system was again changed by the 
appointment of an “ agent of marine ” who had full control of the 
service, only subject to Congress. He superseded all boards, com 
mittees and agents. Here the legislation on this branch of th 
government closed for some time. This “ agent of marine” wa 
subsequently the “ superintendent of finance” in addition to his 
other duties, and later Secretary of War. It was thus for som 
time that Robert Morris had more to do with the navy than any 
other civilian in the country. 

On August 7, 1789, the War Department formally took over al 
matters concerning the navy hitherto not under its jurisdiction. 

On April 30, 1798, a Navy Department was established. 

On February 15, 1815, the President, with the advice of Cor 
gress, established as aids to the Secretary of the Navy a “ board 
of navy commissioners ” composed of Captains Porter, Hull and 
Rogers. This system held until 1842, when the bureau system 
was inaugurated with five bureaus. In 1862 three additional 
bureaus were added and later an assistant secretary allowed. 

On May 4, 1798, Congress made appropriation for several smal 
vessels known as galleys and on the 12th, the President was em 
powered to instruct the commanders of public vessels to capture 
French ships. In June another law was passed allowing the Pres- 
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dent to “ accept ” 12 more vessels, should they be offered by citi 
zens, and to pay for them in public stock. It was also provided 
that these vessels should be limited in gun power to six of not 
over 18 guns, twelve not over 24, and six not less than 32. A 
strong reluctance was at this time again shown to creating a perm- 
anent and powerful armed force. 

On July 11, 1798, a new marine corps was organized, the old 
one having been totally disbanded. It was to be composed of 881 
oficers and men commanded by a major. 

On July 16a law was passed allowing three more frigates to be 
constructed. This was to, and did allow the completion of the 
three frigates President 44, Chesapeake 38 and Congress 38, the 
completion of which was suspended by the law of 1796. Several 
small sloops, gallevs and cutters were also authorized; in all, 39 
vessels. The work on these ships progressed very slowly. 

The Ganges 24 was bought at this time and her name retained. 
She was the first vessel to get to sea under the new Navy Depart 
ment. Richard Dale, of Bon Homme Richard fame, took her to 
sea May 22, 1799. She captured many French prizes and was 
sold out of the service March 4, 1801. 

The Delaware 20 was bought and went to sea under command 
of Decatur in June, 1798. Her greatest service was the capture of 
the French LeCroyable, which was brought into the service under 
the name of Retaliation. ‘This was the first vessel taken by the 
navy under its present form. The Delaware was sold March 4, 
1801. 


At the end of 1798 the following vessels were in service: 


United States .. 14 South Carolina .. : » 2 
Constitution ... 14 General Greene ..... ee 
Portsmouth ... 24 George Washington acs eo oe 
Norfolk ..... th NE i itniccwiacas be paknek ae 
Pinckney ...... 18 MPP kccvevenses er 
Pickering ... 14 ry 
Eagle ..... 14 Baltimore ...... sy aesie catelatacee ae 
Scammel ..... 14 Delaware ........ kava ee 
Governor Jay . 14 2 See eee o- 
Se ie ee Richmond ...... eee 
Diligence ....... « 22 Retaliation ..... iach are 


The first 13 of these vessels were built especially for the navy, 


and the latter nine were purchased merchant ships. The arma- 
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ment of these early men-of-war was rather light. Long Q's and 
6's were the common arm for small vessels, and frigates Seldom 
carried heavier than 12's and g’s. The short smashing gun cali 
the carronade, from the town of Carron in Scotland where they 
were first cast, had not been adopted at this time. The Britis 
as well as the French had been surprised by the sudden appear. 
ance of United States vessels at sea. This activity was not cop. 
fined to the navy. Two frigates and five large sloops were builé 
ing by popular subscription to be used as privateers, and som 
many of this latter class had taken the sea. While English nayg 
officers at sea at first treated our new navy with sufficient eg. 
diality, relations soon became strained, owing chiefly to the unjug 
and iniquitous British custom of impressing men, not only from 
United States merchant vessels but from our armed public ye. 
sels as well, the continuance of which custom was the direct caug 
of the war of 1812, which soon followed. In November, 178 
Captain Phillip of the Baltimore had men taken from him, by im 
pressment by a British fleet, for which he was dismissed, 

By the end of the vear 1799 the following vessels had bees 
added : 


ee a ee Boston ool 
John Adams ....... er Adams ae 
EE eee re Patapsco _ 
Maryland ....... Sousa anak ee Warren .f 
Augusta ... ceacccewaa sie a Enterpris: eo 
and several revenue cutters and galleys. 

In the year 1800 the following vessels were added: 
i Chesapeake ee 
Philadelphia ee ee New York .. .osecaeu 
ee Trumbull Se 


The Enterprise 12 was a favorite and fortunate vessel and made 
one of the most brilliant and useful cruises ever sailed under the 
flag. 

Peace with France was ratified February 3, 1801, and again the 
old cry of extravagance was raised against the navy, and the legis 
lative body showed its opposition to a permanent armed naval 
force by giving to the President discretionary power, to be used 
when he deemed proper, to sell any or all vessels of the navy & 


cept 13 specified frigates, and also to reduce the personnel. 
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In accordance with this powef all vessels except the following 


were sold March 4, 1801: 


Constitution ......- .. 44 United States . 44 
ees CEE edstiniey sn cantcceseds lee 
Constellation : .... B Chesapeake 8 
Philadelphia ..... a. Ok ae ee 
ae —- General Greene .. en .. & 
Boston ; . 2B re Tan, Sere 
BED cscccscccccccsses 


These vessels were ordered by Jefferson to the navy yard, Wash- 
ington, where he intended (1802) to build a huge dry dock large 
enough to house 12 frigates; he was not, however, supported by 
Congress. 

In all, twenty vessels of 12 to 24 guns and nine galleys were sold. 
$500,000 was appropriated for completing the six 74’s voted in 
1798 and for navy yards and wharves. 

National peace was, however, at this time of short duration. In 
May, 1800, Bainbridge left the United States in the frigate George 
Washington 24, to carry tribute to the Dey of Algiers; upon his 
arrival he was compelled, having anchored under the guns of the 
fort, to carry, as a vassal, a message to the Sultan at Constanti- 
nople. Although deeply humiliating to our national honor, no 
action was taken of the affair at the time. 

On May 14, 1801, the Bashaw of Tripoli declared war against 
us. Captain Dale was ordered to hoist his broad pennant on board 
the President and, with the Philadelphia, Essex and Enterprise, 
appeared in the Mediterranean in September. 

This war was terminated by treaty of peace signed June 3, 1805. 
While no great actions are to be recorded concerning this war, the 
whole management and conduct was prosecuted with the greatest 
energy and credit. 

The recapture and burning of the Philadelphia February 16, 
1804, which vessel had unfortunately grounded and been taken 
October 31, 1803, brought forth from Nelson the praise that it 
was the most brilliant naval feat of the age. 

The daring and courage of Somers, who, probably deliberately, 
blew up his own vessel, the /ntrepid, September 4, 1804, a fire ship 
intended for the destruction of the enemy’s shipping, rather than 
allow her to be captured, is difficult to equal and impossible to 
excel, 
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The New York, an old vessel, was very nearly destroyed by fp 
while in the Mediterranean at this time. a 

The John Adams, a small vessel which had twice been decke 
Over as a frigate and which had also twice had this deck removed 
converting her into a sloop of war, served during this war as gj 
also the Adams, Chesapeake, Constellation, Argus, Syren, Noyj, 
lus, Vixen and Hornet. 

During the summer of 1802 Congress laid down some light 
cruisers and in February, 1803. authorized two brigs and ty 
schooners. They were ready for service by the spring of the sam 
year and were the schooners Nautilus 18 and Vixen 12, and th 
brigs Argus 16 and Syren 16. 

All of these vessels were finally captured by the enemy during 
the war of 1812. The Argus, built at Boston, was captured by th 
British brig Pelican August 14, 1813; the Nautilus and the Vim 
both built at Baltimore, were captured in 1812, and the Sym 
built at Philadelphia, was captured by a 34 of the enemy in the 
following vear. 

There was no new legislation in regard to the navy during th 
year 1806. The evils and injustice of British impressment # 
practiced against our merchant and even naval vessels had stead. 
ily increased and had brought the two nations to the verge of war 
and were the cause, on June 22, 1807, of the most humiliating ani 
painful event in our naval history. On that day the Chesapeate 
left the Norfolk navy vard bound for the Mediterranean and wa 
stopped off the Capes of Virginia by a ruse of the British frigat 
Leander 50, boarded, and upon the refusal of Captain Barron, her 
commanding officer, to surrender alleged English deserters, wa 
fired into for fifteen minutes. The Chesapeake had but recently 
been placed in commission and the confusion and disorder, & 
though not to be excused, was great. Only one gun was fired ani 
that by a coal carried by a lieutenant in his fingers from the galley 
Captain Barron, seeing his men needlessly killed, hauled his flag 
down to the rail, whereupon the Leopard took the men in question 
from her and sailed away. 

Protests were made by this government but practically withot 
avail. The sentiment of the country was not unanimously in favor 
of war. The weakness of our resources and the commertidl 
inclinations of a section of the country for a time stifled efforts 
retrieve our national honor and to liberate about 20,000 Americal 
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seamen held in unlawful and unjustifiable service in English 
vessels. 

About this time, 1804-1807, the so-called “ gunboat policy ” of 
Jefferson was inaugurated. It has been variously called a “* blun- 
der and misdirection of national resources ” and a “ ridiculous play- 
thing.” These small vessels were of the following average dimen- 
sions: Length, 60 feet; beam, 17; depth, 6. They carried one or 
at most two guns of 24- or 36-pounder weight. Several of these 
miniature craft actually crossed the Atlantic during the Tripolitan 
war and some few were used during the war of 1812, but as a class 
they were useless. Fifteen of these vessels were appropriated for 
in 1803; in 1805, 25; in 1806, 50; and in 1807, after the Chesa- 
peake affair, 188; only 176, however, were ever actually built. 

In 1808 two vessels were built for service on Lake Champlain, 
and one, the Oneida 16, for Lake Ontario. 

In February, 1809, the President was directed to re-equip the 
President 44, Essex 32, and John Adams 24. The marine corps 
was augmented 700 men, but no new building commenced. In 
April of this same year, however, by a vote of 60 to 30, Congress 
voted to reduce the navy to three frigates and three small craft, 
to discharge all officers and men not necessary to man these ves- 
sels, to discontinue the navy yards at Portsmouth, N. H., Philadel- 
phia and Washington, and to decrease the marine corps to two 
companies. After much discussion as to the exact wording of this 
reduction the bill was finally dropped. The Congress which was 
in session from November, 1811, until July, 1812, while aware 
of the necessity of a greater naval force to meet the impending 
war, could not pass any measure looking toward this end. Dur- 
ing the summer of 1811 we had in active service the following 


vessels : 

President .. 44 Hornet . 18 
Constitution ........ sees Argus .. se <a 
United States .. 44 Syren , 16 
meee ...... — Nassttles . 2.200%: a: 
John Adams ee 2 Enterprise 12 
Wasp ReMi ker ' - Vixen ; 12 


March 30, 1812, Congress authorized the President to construct 
three additional frigates and appropriated $200,000 annually for 
the purchase of timber for new ships and for the rebuilding of the 


Recoil. . : os 
_ President, New J ork, General Greene and Boston. 
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Congress took no other action of moment concerning the pay 
during the year 1812, although war was declared with Greg 
Britain in June, and it was not until January, 1813, that Congres 
voted, against strong opposition, $2,500,000 for the building 
four ships of the line, 74’s, and six frigates, and after such ¢. 
amples of our naval ability to handle vessels of war as the action 
between the Constitution and Guerriere, the Wasp and the Frole 
the United States and the Macedonian, and the Constitution ay 
the Java. 

In January, 1812, the total number of the enlisted personnd 
amounted to 4000; the marines, 1800; naval officers 494, including 
400 midshipmen and 38 marine officers. 

Our public vessels had very generally been held in port during 
the time immediately preceding the outbreak of hostilities. Th 
encounter between the President and the Little Belt December 16 
1811, showed that some vessels, however, were afloat. When wa 
was declared the Wasp, then returning from a diplomatic mission 
to Europe, was the only vessel actually at sea. 
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A CURIOUS FACT ABOUT SPOTTING 
By Captain Braptey A. Fiske, U. 5S. Navy. 


If an observer be 100 feet above the water, and the sea have 
waves as high on the average as 10 feet from trough to crest, or 
5 feet above the normal surface of the sea, a line drawn from the 
observer, tangent to any wave, will strike the normal surface ot 
the sea at a distance beyond the wave, depending on the distance 
of the wave from the observer. If the wave be 6000 yards distant, 
the line will strike the normal surface of the sea 300 yards beyond 
the wave. Inasmuch as waves 10 feet high are about 8o yards 
apart, this line will meet some part of the slope of another wave 
before it meets the normal surface of the sea. If that wave is 80 
yards beyond the first wave, the line will strike it 114 feet lower 
than its point of tangency with the first wave; that is, 334 feet 
above the normal surface of the sea. 

Therefore, the line of sight from an observer 100 feet high, 
which just passes above a 10-foot wave, say 6000 vards away, can 
never meet the normal surface of the sea, or the water-line of a 
ship, unless it be directed along the trough, or nearly so, of a very 
regular swell. 

By “ water-line "’ is meant, of course, the line of flotation of a 
ship in still water. This is her line of contact with the surface 
of the globe, and is the line called “ water-line of the target” in 
spotting diagrams. 

On the ocean, it can rarely be seen. To a distant observer, 
every ship seems to lie in a basin, of which numberless waves 
form the sides, and shut out all view of the “ water-line.” 

Sometimes, the rolling or pitching of a ship raises part of the 
boot-topping so high that it can be seen above the intervening 
waves. But the very fact that any part of it can thus be seen, ts 
proof that that part does not then form part of the “ water-line.” 
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ALTITUDE AND AZIMUTH TABLES FOR FACILI- 
TATING THE DETERMINATION OF LINES OF 
POSITION AND GEOGRAPHICAL POSITION AT 
SEA. 

THE SIMPLEST AND READIEST IN SOLUTION 


By LIEUTENANT RADLER DE AguINo, B. N 


Shortly after the publication of my article “ Nomograms tor 
Deducing Altitude and Azimuth, etc.,” in last June’s issue of 
these ProcEEDINGS, while in Rio de Janeiro, I succeeded in doing 
away with certain inconveniences presented by my numerical 
tables,” especially published for the purpose of finding altitudes 
and azimuths of celestial bodies required in the determination 
lines of position and geographical position at sea by Marcq Saint 
Hilaire’s method 


[he principal of these inconveniences consisted in t 


lh, rin 
Me VaTlOUs 


interpolations and corrections which had to be made before finding 


the altitude and azimuth hey disappear by taking an assumed 
latitude and longitude instead of the latitude and longitude by 
D. R. Referring I -. a we consider now 4’ (or A”) (th 


assumed position instead of 4, the position by D. R.) for deter 


ining the line of position. 
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The advantages of using an assumed position instead of the 
position by D. R. have not been fully appreciated by the majority 
of navigators. No greater accuracy is gained by determining the 
line of position from A than from A’ (or A”), while the use of 
either of these positions reduces and facilitates the computations 
very much, as we will see further on, thus minimizing the chanog 
for error, etc. 

In Fig. 1, PMZ is the astronomical triangle of position pro- 


jected on the plane of the horizon. 





Qi 


ic. 1 


The problem is: Given t, d and L, find h and Z. 

If we let fall a perpendicular from M on PZ, it will divide the 
triangle of position into two right-angled triangles. Let us call 
the perpendicular a and the two parts into which PZ is divided 
go° — b and go° — B. 

The perpendicular a is common to the two triangles and there 
fore to 


a and b correspond d and ¢ in triangle “Pm 


.- 2 eae fies is WZm 
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By Napier’s rules we find the following equations binding to- 


gether these elements : 


sim d cos d sin b cot f cot ad cos b 
(1) - sin ht cosasin B (2) - cot Z cot acos B 
and 
sina =cosdsint cot b = cot dcost 
(3) sin a cos h sin P 4 (4) cot B cot h cos Z 


As a. b and B can have values between 0° and go°, we have 
tabulated the values of d and ¢ corresponding to various values 
of a and b (and ipso facto the values of h and Z corresponding 
toaand B). 

CaLLet’s logarithms with seven decimal places were used in the 
calculations. In some cases eight had to be used. 

Two pages (they are only 122 in all) of our new tables are 


a re 
given here in order to show their disposition. 


DETERMINATION OF ft AND Z. 
Let us see now how altitude and azimuth can be easily and 
rapidly determined by these tables. 
Neither a nor b, the arguments of the tables, are known. How- 
ever, groups (1) and (3) are perfectly similar and show that if we 
enter the tables with d and ¢ in the place of a and b respectively, 


d 


we will find in column , an approximate value of a. As a is 
h 


the same in the two triangles this approximate value is sufficient 
for practical purposes. 

In column @ we will find approximately the values of d and ¢ 
given. The value of b is determined for the exact value of d 
and a value of ¢ is found corresponding to this b. 

The values of h and Z will then be found in the same column 
a corresponding to B. 


DETERMINATION OF B., 


We will now show how B is determined when L and b are 
given, 


* Besides these tables our volume will contain tables for correcting alti 
tudes of the sun, the moon, the planets and the stars; for converting 
intervals of mean solar time into those of sidereal time, for converting time 


into are and vice versa and for rectifying lines of position. 


d and L same name 


| 





L <b: B=(o°+L)—b; Ze 
|\L>b:B (go0° +b -L :Z >" 
—w. -B (i | f) VO ;Z< 


{< gO 


dand L different names .....:B=90 (L+b) :Z>¢9 
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When the perpendicular a falls between P and Z, as it does . 
Fig. 1 (L and d being of the same name and ¢t < 90°), we hay 
go” — B + 90 b = 90 L 
and therefore 
B o0° + L—b : when Lc i 
If the perpendicular fell between QO and Z (L and d being of 
the same name and t < 90°) we would have 
Qo B + 90° L QO 
and therefore 
B en* i. 5 XL: when l 
In case the perpendicular fell between P and N (which onl 
happens when ¢ > go”) we have 
QO B QO b + 90 / 
and therefore 
B (L +b) go 
Finally, when the perpendicular falls between QO and S§ (Lan 


d are then of different names) we have 


B QO (i, 4 3) 
Thus, when 
[< h-B (QO L7. h: Z« 90 
t<90 J : . . e 
dand L same name L>b: B=(a0°-+-b)—L - 25> 
§>o00°....:B=—(L+b)—oo’ :2<@ 
dand L different names .....:B=—90 (L+b):Z>90 


by these formule B can be obtained from } and L without giving 
consideration to algebraic signs. The parentheses show that the 
quantities in them ought to be added first in order to simplify 
calculations. 

The determination of B is thus very simple 

In the first two cases, 90° is always added to the smaller of the 
two quantities b and L ; and from this sum is subtracted the larger 
of the two. 

In the third and fourth cases 6 and L are always added to 
gether. If their sum is greater than 90°, 90° is subtracted from 


it If the sum is smaller than go”, it is subtracted from 90°. 
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These precepts are placed at the top of each page of the tables 
as a convenient aid to the memory and they present the advantage 
of doing away with the necessity of considering algebraic signs 
or giving names to b and B. 

The quadrant in which the observed body is, is also shown for 
reference, when not known a priors. When Z < go° the azimuth 
given by the tables is reckoned from the elevated pole to East or 
West and when Z > 9go° from the depressed pole to East or West, 


since the tables only give values up to go 


TypiIicAL EXAMPLE FOR ALL SIGHTS 


The following typical example is given in order to illustrate the 


way in which all sights ought to be treated: 


Case of the Sun 
On August 21, 1908, about 11" a. m., in Lat. by D. R. 16° 16’ 
S. and Long. by D. R. 38° 18 W., the observed altitude of the 
sun's lower limb, bearing northward and eastward. was 59° O 
at 1" 19" 40° of the chronometer, 26" 57° slow of G. M. T. Height 
of eye 28 ft. Required the line of position and the ship's most 


probable position. 


( I 10 40 
4 26 s7 
G.M.T. = 1° 47™ 37° 
ing. ot | 
a Se 1" 43™ 34° or ©'s Geog. Long 25° 54’ W 
Long. by D. R. 38 18 W 
"stp.s 12° 24’ | 
6 = 12° 26'.2 sd =12°9'.7N Sfas. = 12 17 
Las.= 16 33 .8S a= 12 Ass. Long. 38° 11’ W 
lis. +6= 29 oO As so” o’ 26.9 
Corr. + 10 — 
t $4 
A 59° 10 2570 
B= 61 Mas = s8 40 ae Z.. 23° 40’ NI 
/ h 21’ 1.31 
As in practic ied latitude is used instead of the latit: 
“4 R., it is better, in order to ay istakes, not consider the latit 
by D. R. at all, only the | ngitude by D. R., except when only or ybserva 
tion is available and t! hip’s most probable position has to be taker 
longitude by D. R. itself is only us d to find a 
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Working out this example with 7 decimal place logarithms we 


would find 
b 12° 26’ 16", h = 58° 48 53” and 2 23° 40’ 50’ 


by means of groups of equations: (2) for Z and (4) or (1) fg 
h. Group (3) constitutes the check group, because it contains g 


and ¢ given and ft and Z required. 


log sin d 

log sin B 

log cosec b 

log sin h 

} 

il 

log tan f 
r COS 

log sec B 

g tan Z 

ra 


« 


le oe COs a 


9.3230 ) 43 
9.94181 93 


0.00079 62 
/ 


9.93221 98 


53 


9.33791 94 
9.989008 cS 
0.31442 88 


qQ.f 4 2¢ »2 40 


> 


23 40 cEO" 


9.9901 4 21 


oO s [ ,.OTOOS 7 
1lOyY CC ( I 577 
} j = 
iog tan 9.34351 99 

b 12° 26’ 16 
16 33 44 
) »() oO O 
B Ol oO 8) 

. J _ ~~ 
log cot B 9.743; 5 20 
log SEC Y 4 0.033519 99 


9.75195 19 


h 58° 48 5 


er COS | 9.71410 81 

log sin f 9.32780 17 og sin Z 9.60383 37 
log sin a = 9.31800 38 log sin a= 9.31800 18 
a is" oe 3 f= 12" OC a 


[his development shows the time and trouble our tables save, 
besides lessening the chances of error and simultaneously check- 
ing, per sé, 

] 


decimal places would be used, 


the results. Of course, in actual practice, only five 


and this is whv we have separated 


the last two. 


EXPLANATION. 
\fter the correction is applied to the chronometer time and the 


equation of time to the G. M. T. we find G. A. T. also called the 


‘sun’s geographical longitude” (©’s G. L.), because it is the 
sun’s hour angle from Greenwich. This G. A. T. is tmmedutately 








converted into arc ° 


and combined with the Long. bv D. R. giving 


the sun’s hour angle from D. R. or ¢, » in arc. 

his procedure, not usually followed in the text ks, has t riple 
ulvantage of simplifying the determi abolishing the argument 
n time in the tables and the necessity ling w lata expressed 
time and in are after G. A. T. is converted 








the 


den 


com 

, 
to 0 
red 


and 





























\! 


” The declinatio1 f the sun is found in the Nautical Ah anac at 
the same time as the Iq. of 


of one-tenth of one minute. (It will be noticed that no seconds 


for arc are used in our method nor are they necessary, and only t 
sq declination need be taken within one-tenth of one minute. ) 


Entering the tables with d 12° in column a and with 


the approximate value of a. 


Therefore in column a 12 in this particular case by coin 


" . , +? h h 91n ] linatioagr . ~ 

dence the sam« \\ find that the sun’s dec imation I2 9.7 
comprised between 11° 44’ and 12° 42’ respectively corresponding 
comp ed iW ! 14 and y- 13 | ivel lading 


tob = 12° and 13°. Interpolating (here the interpolation is 


reduced to the ultiplication ot the diftterence between 12° Q .7 


and 11° 44, that is 25.7 by the factor 1.02) we find that b 12° 
26.2 and tas rresponding to this value of b is 12° 17’ 

In order to do away with anv corrections, this ¢,< which differs 
from tp p. Seve ites is taken as the hour angk Combining 
it with the ©’'s Geog ong. W find a longitude vhich mav be 
called assumed 

In order to do awa with an further inte rp lations. B is ace 
a whole number of degrees by as a latitude, nearly th 
same as the Lat. by D. R., that will make it so. In our particular 


J case it will be seen that /,. 16° 33°.8 combined with / I 


P 20.2, according to the precepts given, will make B just 61 
. Therefore in the same column a 12° with B 61°, we will 
J find Ih -Q ‘ na 7 > 
NN flags >< AS) all < a 4+ +) 
Fig. 2, representing a sector f a chart of the coast of brazil 
7 , ‘ ‘ ‘ 
shows A the position by D. R. and A’ the assumed position fron 
“.<" ] - ‘ : ’ 
which the line of sition is determined he altitude difference 
: ‘pr r) ' ' - , 
. is A’B ~ 2] / ; is the linge Yt position perpendicular te 
¢’ > 7 ° ‘ ‘ * ‘ + 
A’B’. B the toot t the perpendicular dropped troy the pos 
I I » s . 
by D. R. on the ne Of NoOsItION 18 the ship's Ost hable pos 
tion and must be taken as the ship's position when onl ne obser 


vation is availal 
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Cases of the Moon, Stars and Planets 
Observations of the moon. stars and planets are worked Out the me 
same was as those of the sun. excepting the way in which the ¢, 


pos 
fac 
use 
Me 
wh 


enc 


of 1 














wh 
pub 
correcting the chronometer and _ finding 1908 
G. M. T. this interval of mean time 


is determined. After 


Is converted into an interval MIC; 
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of sidereal time to which its added the sidereal time at Greenwich 
mean noon (or the R. A. of the mean sun at the same instant) 
in order to find G. S. T. This G. S. T. combined with the ob 
served bodvy’s R. A. will give us the bo ly 's geographical lor eitucd 
or its hour angle from Greenwich Chis geographical longitude 
is converted immediate/y into are and combined with the Long 


by D. R., finally giving the body's 


LINES OF PositION DETERMINED witHoutT AZIMUTHS 
If we assumed the latitude as 15° 33'.8 instead of 16° 33'.8, B 
would be 62° and /t45 59 44’ and Z 4s 24° 22’. As the as 


sumed longitude is the same, 38° 11° W., the assumed position 
would be A” (see Fig. 2) and the altitude difference 34. 

With the two assumed positions 1’ and 4” (60' apart on the 
h 


same meridian) and the two altitude differences +21’ and 34" 


the line of position can be found by drawing a line tangent to the 
two dotted circles drawn from 4’ and 4” respectively with 21’ and 
34 as radii. 

This process appearing now for the first time gives a line of 
position independent of the observed body's azimuth and its use 
facilitates the plotting of the line of position. It will prove very 
useful for plotting, with greater accuracy, lines of position on 
Mercator’s chart when the latitude is higher than 45°," especially 
when the body is near the prime vertical and the altitude differ- 
ence is large. 

A comparison of the two azimuths will control the coincidence 


; 


of the straight line of position B’B” and the curve of position (not 


Che use of a sidereal chronometer on board ship would simplify matters 
and render more attractive observations of the moon, stars and planets 


However, a mean time chronometer may be taken as a sidereal chronometet 


as long as its daily rate is taken as 3 55°.9 = daily rate If the Nautical 
Almanac gave the sun's, the moon’s and th planets’ declinations and right 
ascensions for o" G. S. T.. only one process for finding G. L. would need to 


be followed in ill 


lo those (especially ose who vigat 1 latitudes higher than 45°) 

} 1 , 1 
who take interest in this subject we heartily comn das ly recen ly 
published as a “supplement” to the Rivista Marittima for July-August, 


1908, entitled “Sulla Teoria e la Pratica della Nuova N vigazione Astrt 
mica,” by Dott. A. Alessio, Tenente di Vascello, Royal Italian Navy 
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represented on the chart), as it is evident the greater the differ. 
ence between the two azimuths less will the two lines coincide 


However, this comparison need only be made when t < 45° and 


its altitude 
(d<h). Whend<handt> 45° or d Sh the curve of posi- 
tion and the straight line of position on Mercator’s chart coincide 


the observed body’s declination is smaller than 


within 1’ for a distance equal to or greater than 82’.9 on each side 
of the ship’s most probable position. 

In our typical example the line of position B’B” coincides with 
the corresponding curve of position within 1’ for a distance of 
59’.5 on each side of the ship's most probable position B.  B, and 
B,, 30° from B, are only .2 of a mile distant from the curye 
of position. B, and B, (not shown on the chart), 59'.5 from B. 


are just 1 mile distant. 


IDENTIFICATION OF CELESTIAL BOopIEs. 

The problem of identifying celestial bodies is the reverse of the 
problem of determining altitude and azimuth, and, therefore, we 
ought to begin by finding with / and Z the column a in which we 
have to work proceeding backwards until d and ¢ are found. As 
no great approximation is required in this case the tables offer 


exceptional advantages for solving this problem too. 


COURSE AND DISTANCE IN GREAT CIRCLE SAILING. 


The problem of finding course and distance in Great Circle 
sailing may also be solved by our tables, because it is the same as 
determining altitude and azimuth The zenith distance or com- 
plement of the altitude corresponds to the distance and the azi- 
muth to the course. The only difference is that the distance 
between the two given points can be greater than go°, whereas 


the zenith distance cannot be greater than 90 


OTHER PROBLEMS SOLVED. 


\ll the other problems in Nautical Astronomy depending on the 


solution of right-angled spherical triangles can be easily solved by 


these tables. Some of these problems are: Time-azimuths, time- 
* For details vide the author’s “ Limites de coincidencia da recta Mareq 
Saint Hilaire com a curva de posicao correspondente.” (Reprinted from the 


Revista Maritima Brazileira, July, 1906, page 41.) 
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altitude-azimuths, horizon-azin uths or amplitudes, hour angle of 
a celestial body in the horizon (time of sunset and sunrise, etc.), 
altitude and hour angle of a celestial body on the prime vertical, 
altitude and hour angle of a celestial body when position angle 


is gO , etc. 


PROBLEM FORMULA FORMULA 


Fundamental equations sind =cosasind cot ¢=cotacosé 


| Time azimuths for devi Use same method as for 


hand Z 


ation. 


} 


cot (go d cot 4 cos Zz 


When d and Z are of the 
same names, take 180 b 
for value of / 


II Horizon ) givendand?/ sin Z=cosd sinf¢ 


azimuths j d ** L sind=cos Z sin(9go Zz) f 


ll 2 Body on prime 

s vertical. L>d sind =cos(g9o L) sink cotL=cotdcos/ 

ay 

c 7) 

- 0 

= Ge 

= &@ 

> 

~ 3ody's position 

= angle is go 

s L<d sind cos (g0o°—d) sink cotd=cot Lcost 
[IV Time-altitude-azimut! Find a with dand 7. In 

Given d, ¢ and / column a correspond 


ing to/# will be found Z 


CONCLUSION. 

The writer during his recent trip from Rio de Janeiro to New 
York on the S.S. Voltaire, Lamport and Holt Line, worked out 
many sights taken under various circumstances by his modified 
tables and the improved method as explained here, with the most 
satisfactory results. 

Only two openings of the tables are necessary. * The first is 
immediately indicated by the value of d and the second by the 
value of a. No time is lost in turning pages, especially if thes 
are indexed. 

The fact that the px rpendicular a is common to the two right 


angled triangles reduces the bulk of the tables to a minimum. 
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The use of an assumed position instead of the position by D. R 
greatly simplifies the calculations involved in the determination 
of h and Z. 

In the typical example presented no actual figures used haye 
been suppressed. The tables give / with an approximation of 
one-half of one minute and in the majority of cases with greater 
approximation. Z is always found with sufficient approximation 
for practical use. No errors accumulate in this method and this 
is why the data does not need to be taken with seconds of are. 

Mareq Saint Hilaire’s method gives the same results as other 
methods when circumstances are favorable for their use. When 
circumstances are unfavorable for other methods Marcq Saint 
Hilaire’s method gives very satisfactory results, which are then 
the best obtainable. When lines of position are determined 
Marcq Saint Hilaire’s method always gives the best results. 

For these reasons we always treat a// sights by his method. 

The writer expects to publish the tables soon with all improve- 
ments indicated. He hopes the reader has appreciated the great 
advantages these tables present. Indeed, we may safely say: 


They are “ the simplest and readtest in solution.” 


WASHINGTON, October 4, 1908 
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DISCUSSION. 


The Summary Court-Martial—Past, Present and Future. 


ComMANDER C. A. Gove, U. S. Navy I am in complete accord with the 


writer relative to the abolishment of s much red tape and to simplify the 


work as much as poss 
vhereby the power of the commanding ofhcer 1s reduced 


ible consistent with the law, but do not agree with 


him in any schem« 
Tr ’ 


or the power of pur shment given to any other than the commanding 


oficer 
To insure justice and uniformity of all punishments on the ships, acting 
singly, in squadrons and fleets, I would recommend that the law be changed 


to act as follows 

(a) A list of offenses carrying with it a punishment which shall be tried 
by a General Court-Martial 

(bh) A list of offenses carrying with it a punishment which shall be tried 
by a Summary Court-Martial 
-) A classified list of offenses (not mentioned in the list for a General 


{c i 
Court-Martial or Summary Court-Martial) the punishment for which 
shall consist of loss of pay, not to exceed a stated sum for each class of 


offenses. This to be assigned by the commanding ofhcer 
That the Commander-in-Chief be authorized to approve all parts of the 


sentence of a General Court-Martial and the senior officer present all parts 


of a Summary Court-Martial 


The True Story of the America. 

(See No. 126.) 

Rozert W. NeEEseR.—During a recent trip abroad I was fortunate enough 
to secure further material on the subject of the fate of the America 

iginal MS. report made by 


T 


} 
ne ¢ 


This consists of the following copy of t 
the commission appointed to examine the condition of the vessel, dated 


August 12, 1786. A translation is appended 


Brest, 1786. COoNSEIL DE LA MARINE SEANCE DU 12 AOCUT. No. 95 
RAPPORT AU CONSEIL DE MARINE DE LA COMMISSION ORDONNEE POUR LA VISITE 
DU VAISSEAU “ L’AMERICA.”’ 

Nous Commissaires només par le Conseil pour faire la visite du Vais 
seau L’America, nous sommes transportés dans le bassin de Brest ou l'on 
a fait échouer ce vaisseau afin de pouvoir procurer le moien de le visiter 


avec plus de soin et sans danger pour le vaisseau et avons procede en 


présence de Monsieur le Marquis de la porte Vezin Chef d’Escadre 
Comandant la Marine en ce port a l'examen le plus scrupuleux cy apres 


enonce. 


Nous avons trouvé qui préalablement on avait fait delivrer dans toute 


1’ ’ 7 . ; , 
letendue de la calle depuis le mat de mizaine jusqu’aux cloisons des soutes 
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1 


a poudrs quan ité dé vaigrages et plusieurs piéces de serres d’empatures 
aont ia SUrERee semblait noftrir aucun vice, mais qui sondées a deux 
pouces de profondeur etaient entierement pourries loute la membrure 
découverte sous ces vaigres s'est trouvée dans le plus mauvais état et 
entierement consomée au nombre de 65 piéces coté de tribord tan 
varangues que genoux et premiéres allonges, et 46 coté de babord et cela 
Sans interruption 

Nous avons ensuite procédé a la visite des serres du faux pont que nous 
avons trouves également pourries. Nous avons fait sonder tous les baux 
du premier et second pont et gaillards avec la tariere il a été reconnu en 
tout 86 demis baux ne rendant absolument que de la poussiere. 

Toutes les goutieres et serres goutieres des poutres ayant été Visitees 
par les calfats, ont ete reconnues entierem nt pourries et toujours sous la 
meme apparence de bonté sur la superficie, que les vaigres de la calle 

Nous avons ensuite examiné le dehors et avons trouve que lon avait 
s de bordages ou rombaillets tribord 


tre bou 


precédemment delivre vingt-qua 
babord a différentes hauteurs, toute la membrur: découverte au nombre 


eo 
de 160 pieces a ete reconnu enti¢rement consommeée et reduite en 
poussier« loutes les gournables dans toute l’étendue de la caréne sont 


totalement pourries, tout le franc bord par suitte de la pourriture des 
1 


gournables et par l’essence tres mauvaise des bois qui le composent a été 
reconnu également entierement pourri. 
Nous avons fait sonder l’étrave et l'étambot a différentes hauteurs et nous 


es avons trouves gatés dans tous les endroits decouverts. On avait délivre 


plusieurs pieces de tour de l'arcasse qui laissant a découvert les estains et 
toutes les barres les ont fait reconnaitre en si mauvatis etat que toutes 


tombaient en poussieres. 


D'aprés cet examen trés detaille et la présomption fondée que nous 
devons avoir, nous considérons que ce valsseau est réduit en totalité a un 
tel état de destruction qu'il n'est pas susceptible detre re fondu, que nous 
ons meme proposer de employer dans le port pour le service de 


la crainte que sous peu de temps il ne vint a manquer totale- 
| | ] 


ponton par | 
ment au premier justant. Nous sommes d’autant moins portés a croire 
que l'on doive proceder a sa rt fonte que constt sur une forme qui ne 


nous parait pas for avantageuse ny annonce! des qualites, il n’a point 
d'ailleurs le creux qu'il convient de donner aux vatsscaux de son rang 
dot il résulterait qu'il ne pourrait etre arme ave plus de deux mois ¢t 
demi ou au plus trois mois de vivres 

Ce vaisseau ayant été donné au Roy par les americans nous avons I'hon 
le demander au Ministre d’en perpetuer le nom 


neur de proposer au Conseil de 
par la reconstruction dun not 1 Vaiss plus avantageux pat 8¢s 
qualites et par ses dimensions, et len ordonner la dem ylition le plutot 


Les courbes d’assez belles dimensions « nt ploiées dans sa Ccon- 
struction pourront etr de ressource pour | 


\ Brest le 11 aout 1786 
Signe Collart de Suville, tatsant 


(The original copy ot t repo 
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Brest, 1786. Marine BoArp MEETING oF AUGUST I2 
REPORT TO THE MARINE BOARD OF THE COMMITTEE APPOINTED TO EXAMINE 
SHIP “ AMERICA.” 

We, members of the committee appointed by the Board to make an 
inspection of the ship America, repaired to the dock of Brest where this 
yessel has been beached in order to afford the means of examining her 
with great care and without danger to the vessel, and we proceeded, in the 
presence of M. le Marquis de la porte Vezin, rear-admiral, commanding 
the maritime district of this port, to the most searching inspection here 
below stated. 

We found that there had been previously removed from the entire length 
of the hold, from the foremast to the bulkhead of the magazines, a large 
number of planking and several planks (more literally “ thick-stuff joints”) 
the surface of which seemed to indicate no imperfection, but which, when 
sounded at two inches beneath the surface, were entirely rotten. The 
whole frame uncovered beneath these plankings was found to be in the 
worst condition and entirely worn away 

We then began the examination of the stringers of the lower deck, which 
we found equally rotten. We caused all the beams of the first and second 
decks and of the forecastle to be sounded with an auger. Eighty-six half 
beams were found to contain absolutely nothing but dust 

All the gutters and inner-waterways of the beams having been examined 
by the calkers, were found to be entirely rotten and always under the 
same appearance of good condition on the surface, as the planks of the 
hold. 

We then examined the outside and found that there had been removed 
previously 24 pieces of planking 


rf graving-pieces on the starboard and 
port sides at different heights; all the timbers uncovered, numbering 160 
pieces, were found entirely worn away, and reduced to dust. All the tree- 
nailse the whole length of the keel, are entirely rotten; the entire free- 
board, as a result of the rotting of the treenails and the very poor quality 
of the timber of which it is constructed, were likewise found entirely 
rotten. 

We caused the stem and the stern-post to be sounded at different heights, 
and found them damaged in all places exposed. Several “ pieces de tour” 
of the arcasse had been removed, thereby uncovering the fashion-timbers 
and all the bars, showing them to be in such bad condition that they all 
crumbled into dust 

As a result of this very minute examination, and our just ground of 
belief, we consider that this vessel is wholly reduced to such a state of 
destruction that it is not possible to repair her, that we would not dare to 
propose her being used in port, even as a hulk, for fear that in a short 
while she would go all to pieces with the first ebb-tide. We are all the 
less inclined to believe that her refitting should be proceeded with because 
her model offers no advantages, nor does it show any qualities, besides 
lacking the suitabl depth for vessels of her class; the consequence being 
that she could not carry supplies for more than two months and a half, or 
three months at the most 














Disc USSION 


Chis vessel having been presented to the King by 


: the Americans, 
have the honor of Proposing to t 


we 


he Board to request 


the minister to 
petuate her name by the building of a new ship which, by 


would offer greater advantages, 
(this vessel) be broken upa 


per- 
her qualities 


and dimensions. and to order that she 
$ soon as possibk 


| he knee Ss which have been used in he Fr construction are of quite f 
- lair 
dimensions, and may be Oo! help to the sery\ 


At Brest, the rth of \ugust, 1786 


Signed Collart de Suville. acting as Bureau Chief 
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PROFESSIONAL NOTES. 


Prepared by Professor Puitip R. Acer, U. S. Navy 


SHIPS OF WAR, BUDGETS AND PERSONNEL. 


AUSTRIA 
VESSELS BULLDING. 


Name. Displacement. Where Building. Remarks 
Battle-ships. 
Radetsky .---- 18 14,500 Trieste. Building. 
Drinyl.....++-++++- 14.500 “ a 
Braherz0g Franz-Ferdinand. 14,500 " Launched Sept. 30, 1908 
Scout. 
Admiral Spaun 3,500 Pola Building. 


On September 30 the Ersatz Kr. Stephanie, the first of the three 14,500 
ton battle-ships building at the Stabilimento Tecnico of Trieste, was suc 
cessfully launched and named Ershersog Franz-Ferdinand. This ship was 
laid down in February, 1906. Her battery will consist of four 12-inch 
4§-caliber guns in two axial turrets, eight 9.56-inch in four broadside 
turrets and twenty 3.94-inch; also three 18-inch submarine torpedo-tubes 
She is to have triple expansion engines, to give a speed of 20.5 knots 

The first of two submersibles of Germania type building for Austria was 
recently launched at Kiel. She is of 600 tons displacement, 13 knots surfac« 
and 9 submerged speed 


The new regulations as to the mzrriage of Austrian naval officers are, on 
the whole, similar to those applicable to the land forces. One-third only of 
the executive officers may be married, whereas engineer officers and naval 
surgeons may marry to the extent of 66 per cent. Officers applying for 
leave to marry must prove a special investment at 4 per cent of a capital 
sum, varying, according to rank, from 15,000 to 60,000 kronen (£625 t 


£2500). In the case of officers under 30 years of age the investment must 


be 50 per cent higher in value—Army and Navy Gazette 


BRAZIL 
VESSELS BUILDING. 


Name. Displacement. Where Building Remarks. 
Battle-ships. 

Minas Geraes.... 19.250 Elswick Launched Sept. 10, 1908 
Rio de Janeiro . 19,250 oe Ordered. 

San Paulo... 19,260 Vickers. Building. 

Scouts, 
Ea 3,500 Elswick. Building 
Rio Grande .... 3,500 - ‘i 


The Brazilian battle-ship Minas Geraes was launched at Elswick ot 
September 10. Th machinery is in a forward state in Messrs. Vickers 
Son & Maxim's sh yps at Barrow, while the 12-inch guns and mountings 
for her and her sistet ship are well advanced at Elswick. Nearly all the 


belt armor is in place [The arrangement of the after magazines in this 
vessel and the San Paulo, being built at Barrow, is distinctly novel The 
engines, which are of the reciprocating type, are set wider apart than 


usual, and shell-handling rooms are situated in a 16-foot passage arranged 
between the two engine-rooms. The magazines for the midship turrets are 
arranged between the engine-room and after stokehold The Enginee 
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FRANCE 
VESSELS BUILDING. 


Name. Displacement. Where Building. 


Remarks. 
Battle-ships. 
Danton coccccercee 16,000 Brest. Building. 
Mirabeau ........ oe 19,300 Lorient. . 
WY eddacasanad 18,350 Bordeaux. ™ 
ED ann cuicedadwmews 18,350 St. Nazaire. - 
Condorcet.... seseee Be as * 
Vergniaud ...... «eee» 18,350 La Seyne. ” 
Armored Cruisers. 
Edgard Quinet.......... 13,644 Brest. Launched Sept. 21, Io. 
Waldeck-Rousseau..... 18,644 Lorient. . 


Mar. 4, 1908, 


[He Navat ProcGram.—The proposals for thé 
1909 have been published. It appears that the dockyards and private yards 
will have at least eightvy-two vessels in hand, including twenty eight de- 
stroyers and forty-five submarines. The following vessels are expected to 
be completed during the vear The armored cruiser Edgard Ouinet: ten 
destroyers, being the Glaive, Potgnard and Massue, which are building in the 
dockyards, and the Mameluck, Voltigeur, Fantassin, Tirailleur. Lansquenet, 
Chasseur and Cavalier, which are in hand in private yards: twelve sub- 
marines, being two of the Emeraude type. two of the Pluviose type, Nos 
O73, 74. 75, 76, 82, 83, 84 and &o A gunboat will also be completed, the 
Doudart de Lagree, intended for the Yang-ts« Only thirteen vessels will 
be put mm hand, all of them small units—seven destrovers and six sub- 


French naval budget for 


mersibles. When the budget was under discussion M. Thomson, Minister 
of Marine, proposed to put in hand other battle-ships of 20.000 tons, con- 
stituting a new homogeneous squadron of six vessels, but the Ministerial 
Council did not sanction the proposal.—Nautical Gazette 


According to the Rivista Marittima, a recent speed trial of 
French Mediterranean fleet ships resulted as follows 


Knots 

Patrie .. 18 
Démocrati« 17.75 
Republique 17.25 

Suffren 14 

souvet 12 

lhe course was Ajaccio to Toulon, a distance of 160 miles odd 


Target practice results for the same squadron at an 


‘a average range of 
5000 yards wer« 


Per cent, 


Jules Ferry ' 33.1 
Victor Hugo 28.4 
Bouvet . 26.0 
Jaureguiberry 22.5 
Suffren .. 21.5 
xs. eee : 21.4 
St. Louis 178 
Démocrati¢ 16.8 
Justice . 16.0 
Charlemagne 15.7 
Gaulois . .14.0 
Liberté 13.8 
Republique , 11.7 

making an average of 20 per cent for the fleet 

In torpedo the Republique came first, with 3 in 6 minutes; the Patrie and 
Démocratie next, with 3 in 7 minutes. These results are hardly what may 
be described as “ excellent Phi Enginee 
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The French s I meraud 1 brilliantly 1 r run of 7 
miles without mishap at a speed f 9 knots, from Brest 
Brest to Dunkirk, and D ikirk to Cherbourg The / ngs t 
4 class of six sl bmarines, and is propelled on the heav 
petroleum motor oT t Diesel type, and submerged by electric motors S] 
carries two officers nd nineteen met lhe trial was thought conclusive 
and the motor W rked without mishap for eighty hours. The cruise wa 
made on the surface ind of course not s pbmerged, as I f the papers 
said The boat < provided with what 1s described as an aerial compass 
which was thou ndispensable, « t | st useful for suc 1 run, but t 
regulation of the compass prs sented some difficulties. Three subm¢ rsibles 
the Ventése, Pluc ind Germinal, have since 1 le t same cruise, W 
believe with perfect s ess These are vessels pt pelled by steam, the 
boilers working with Pp troleun The new submersible virial, whic 
belongs to the same series, has been submerged t test her constructio! 
and no leakag« was discovered. She has sinc¢ beet ymmissioned for trial 

The port of Loriet has been informed that th ve new destroyers oO! 
750 tons recently ordered from various Companies, nd provided witl 
turbines and boilers t | fuel, are to underg their trials at that port 
These are the Boutefeu which is being built by Messrs Dvle & Bacalat 
at Bordeaux; the § > and Dague, now building at the Chantiet d 
Gironde; and the Fou » and Faulr at the yard of Messt La Brosse & 
F vuche at Nantes ‘ boats are to be ult within twenty-six t thirty 

ne months Hithert he boats built on the Giror ie have been tried at 
Rochefort, but hi forth apparently Lorient ts t take up t luties 

Fourche and fau ive turbines on the Rateau system, with 90 
revolutions per minute, giving a sp 1 of thirty-one knots The Du Templ 
boilers will be stok th petrol The La B : rd will als nad 
take the building ot g and sunboat for the Yang-ts irmy and 

\ vy Gasett 

MoperN FrencH BATTLE-SHIPS By far the most important s¢ 

the French Navy is the group OT SIX hattle-ships of the Danton class 

1906-7) due to | mpleted in 19Q10-IT-12 They ar f a modifi 

Dreadnought typ« rrving four 12-inch 50-caliber guns, at i twelve 9.4 

guns also of 50 calibers lengths It is a quest vhet the gain tl 

rapidity of fir i S £ +] ] ter 0.45 compensated bv t 

loss of energy of the individual pr ctiles The English jently think 

not: for thev built hut two ships of tl Danton type, ! iumely, the Vels 
ind Agamem) nd in their late ships, in common Ww th the other naval 
powers, are using the 12-inch exclusively as the main armament. In the 

Dant 7] the [2-11 I guns are Cart ed 1 turrets pt tects | b 12 inches t 

armor, and the 9.4s are mounted in pairs in turrets pre tected by 8.7 inches 

oft armor Thev cart : belt ro inches 1m thickness at dships and 6 11 hes 

t the ends, and tl xcellent side protection ext is to the main deck 

thickness varving trom 38.7 nches to 6 inches ] speed is low for ships 

f this class, t <pectation being that with 23.000 rse-power and Par 

sons turbines, need of 19.25 knots will he secured. Next in importance 

IS the Démocrat lass (1903) of four ships. They are of 14,900 tons dis 

placement and 19% knots trial speed The t1-inch belt tapers to 9 inche 

forward and 7 inches aft Above this is a 10-inch belt tapering to 5 

inches at t nds e protective deck 1s 2% nches. | r 12-inch guns 

of 50 calibers length are mounted be hind 12 inches of armor in two turrets, 
and ten 7.6-inch gut re carried. six of them in single-gun turrets above 

the spar deck; tw ssemates forward on the n deck, and tw I 

casemates aft on the gun deck. The ships of this class h the same higl 


freeboard as_ th Danton class, and as in he at i 

admirable. Their battery, however, is light in com n to that of battl 
ships of the Same lat ' foreign navies . ‘ ] 1 R 
and Patrie (1901-2 n which the 
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have similar armor protection; but the battery is less powerful, the four 
12-inch guns being of an earlier 45-caliber pattern, and the secondary bet- 
tery consisting of eighteen 6.4-inch 45-caliber guns, this latter being a much 
less powerful piece than the 7.4-inch. The 6.4s are mounted in six 2-gun 
turrets above the spar deck, and in six casemates, two forward on the main 
leck abreast of the conning-tower, and the other four amidships on the gun 
deck. These two are 19-knot ships. In the 50-caliber model of 1902 as mounted 
n the Démocratie class, the shell weighs 731 pounds, the velocity is 3009 
feet a second, and the penetration at 8000 yards is 9 inches. Not satisfied 
with this, the French have brought out a 50-caliber 12-inch piece. known 
as the 1906 model, which, it is said, will be the most powerful 12 inch gun 
in existence, and will form the main armament of ships of the Danton 
lass.— Scientific America) 



































BaTTLE-SHIP “ DANTON.” “ DrEADNOUGHT” CLASs oF S1x SHIPs 


Displacement, 18,400 tons. Speed, 19.25 knots. Coal, 2000 tons. Armor 
3elt, 10 to 6 inches; two 3-inch decks; side armor, 10 to 6 inches; 
main turrets, 12 inches; secondary turrets, 8.7 inches. Armament: 
Four 50-caliber 12-inch; twelve 50-caliber 0.4-inch; sixteen 
3-inch ; ten 3-pounders. Torpedo tubes, 2. Complement, 753. 

Che French armored cruiser Ernest Renan has just carried out her full 
power steam trials at Toulon. The contract provided for the development 
of 36,000 horse-power and a speed of 23 knots, with an economical coal 
consumption, but the trials gave satisfactory results of a development of 
37,700 horse-power and a speed of 24.24 knots. These figures, it is stated, 
have never before been attained in any navy by an armored ship with re- 
ciprocating engines.—United Service Gazette 

The French have lately been fairly busy demolishing some of their old 
ironclads Che old monitor Tempéte was fired at by the Mediterranean fleet 
at the end of August. Exact details of the firing are not obtainable, but 
substantially the results were as follows (1) The superstructure was 
blown entirely to pieces. (2) The mast was grazed by a number of pro- 
jectiles which eventually brought it down. (3) The port side was fired at, 
and the unarmored parts absolutely “ honeycombed—with hits” a series of 
neat little holes The starboard side he side away from the hits—was 
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badly damaged by shells bursting after getting into the ship. This side 
seems to have burst most of the shells _ (4) [The armor was several times 
hit, but in no case penetrated. (5) The range was considerable 8000 
vards according to some accounts. (0) The captains of guns fired first and 
secured 16 hits out of 40 rounds. Their successors got an average of 13 
hits out of 80 rounds ; 

The old battle-ship Admiral Duperré was fired at and sunk by the 
Toulon forts, but details were kept confidential, as special projectiles were 
employed —The Engineer. 


4 large committee has been formed under the chairmanship of Vice- 
Admiral de Jonquiéres to prepare a scheme for the reorganization of French 
naval administration. A writer in the Yacht describes the existing system 
as incoherence itself. Numerous modifications have been introduced from 
time to time which have undermined it, and there has been tinkering every 
where. One order has added something to its predecessors, and one cir 
cular has followed another with mutual contradictions, often anulling 
other circulars partly or altogether. Still greater has been the error of 
forgetting the principles of specialization. by burdening executive and other 
ofacers with excessive administrative duties The new committee com 
prises many distinguished officers, including Commissary-General Rouchon 
Mazerat. who has long experience; but the writer in the Yacht thinks the 
Minister might have done better than to appoint a committee, which h 
believes will be useless in regard to the administrative reform of the navy 
It may do good service if it affirms the principle that naval officers should 
be disembarrassed of all occupations which interfere with their duties 

But the Moniteur de la Flotte considers that a good deal has been done 
lately to introduce reforms affecting various branches of the navy, while 
ther questions are still being discussed The new regulations with 
regard to pay have been brought into force. There is also a new decree 
with relation to the internal economy of ships. Many complaints came 
from the Mediterranean squadron, while the Northern squadron was un- 
prepared for change. The staff adopted a compromise, and its proposal has 
been approved by the Superior Council of the navy. It is expected that the 
scheme for creating unity of origin for officers of the victualling depart- 
ment, administrators of the Inscription Maritime and the functionaries of 
the central administration will be presented forthwith to the Chamber. 
The decree for the reorganization of the professional services of the navy 
has been completed for several months, but apparently it will not be 
brought into force until the scheme for reorganizing the administrative 


‘ 


services is in operation irmy and Navy Gasette 
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FRENCH SUBMARINES AND SUBMERSIBLES.—The submarine is beginning 
to lose some of the prestige it has so long enjoyed in France as a valuable 
unit in naval defence. The fiction that the submarine is capable of keeping 
even the most powerful enemy at a safe distance was encouraged three 
years ago, when the official report upon the Mediterranean maneuvers 
stated that the whole of the squadron had been sunk by the submarines 
from Toulon, and from that moment dated the wholesale construction of 
submarines and submersibles, public opinion being so strongly in favor of 
these craft that many millions of francs have been devoted to them. Re- 
cently, however, some maneuvers were carried out off Cherbourg, in which 
the armored cruisers Marseillaise and Dupetit-Thouars were attacked by 
ten submarines. It appears that some of the submarines could not dis- 
charge their torpedoes at all, and only one hit was recorded during the 
maneuvers. As a matter of fact, the smaller tvpes of craft, which constitute 
the majority of the forty-eight submarines and submersibles now in service, 
have scarcely any value at all, but the later submersibles of heavier tonnage, 
with a few of the submarines, are capable of giving a good account of 
themselves, although naval officers are not disposed to exaggerate their 
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importance as fighting units The object of the isolated maneuvers } 
carried out trom time to time is to allow of a selection of the most sui 
types of submersibles and submarines, the best results f 
parently obtained with the latest types of big 


eing 
table 
So tar being ap. 
ig submersibles; but while this 


course of selection tends in favor of a larger tonnage. it eliminates from 
the flotilla the small submarines which have cost the country so much don. 


ing the past few vears—The Engineer. 


Recent MANeuvers CARRIED OUT BY FRENCH TorPEDO FLOTILLAS.—The 
following account of some exercises carried out by the French Northern 
torpedo flotillas was contributed to La Vie Maritime by M Charles Bos. the 
editor of that valuable littie service periodical. M. Bos was until recently 
one of the Deputies for Paris; he has twice served as the reporter to the 
chamber of the Naval Budget, is recognized in France as an authority on 
naval matters, and on the present occasion was the guest of Vice-Admiral 
de Jonquiéres on board the Jndomptable 

By order of Vice-Admiral de Jonquiéres, Permanent Inspect 1r-General 
of Flotillas, all the torpedo-boats, together with the Channel and Atlantic 
divisional destroyers, were concentrated at Brest about the roth of last 
June. In order to allow these small vessels to carry out sham attacks and 
make use of torpedoes with shock heads, the coast-defence-ship Indomp- 
table was commissioned at Cherbourg, and as soon as ready for sea she 
procee ded to Bre st, where she arrived about the same date as the flotillas. 

3efore the arrival of Vice-Admiral de Jonquiéres, the united flotillas car- 
ried out various exercises, and practiced firing their torpedoes Owing to 
the /ndomptable developing some defect it was not until the 22d of June 
that the Inspector-General hoisted his flag on board her, and that the 
program of maneuvers and attacks, drawn up by him with the assistance 
of the general staff, could be commenced 

In addition to the flag-ship, there were lying in Brest roadstead 45 de- 
stroyers and torpedo-boats, under the orders of the commandants of the 
five flotillas of the Channel and Atlantic: 

Brest flotilla: Commandant, Capitaine de Frégate Tonnelier 

Dunkirk flotilla: Commandant, Capitaine de Frégate Pumperniel. 

Cherbourg flotilla Commandant, Capitaine de Frégate Mercier de 
Lostend 

Lorient flotilla: Commandant, Capitaine de Frégate Delguey de Malavas. 

Rochefort flotilla: Commandant, Capitaine de Frégate Louél 

Before giving an account of the maneuvers and night attacks, which 
were most interesting, we must make some observations of a general 
nature 

The /ndomptable was commissioned, as we have said, at Cherbourg 
The shortness of men made itself very evident, since contingents from the 
crews of all the ships in reserve had to be drawn upon to man her, and as 
the men had on their cap ribands the name of the ship to which they 
properly belonged, the /ndomptable had the appearance of having picked 
up the survivors of a naval disaster. If a foreigner had seen this for- 
tuitous crew, he would not have failed to say that our naval decadence was 
irremediable. When is the solution of this great question of the effectives 
going to be taken in hand? It is not possible that the present state of 
things can continue. Not only is there a deficiency of seamen when it 1s 
necessary to commission a ship in the reserve, but ships supposed to be 
fully manned are some ten to fifteen per cent short of their proper 
complements 

It is quite clear that our flotillas are well-trained and in a condition to 
work together when massed. We have never before attempted so large a 
concentration as that which Vice-Admiral de Jonquiéres has carried out, 
and we congratulate him heartily on his happy idea, and on his having 
realized it As we have so often pointed out, the dispersion of our torpedo- 
boats between the principal coast ports is a huge blunder. It is a mere 
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electoral move, and from no naval point of view can it be defended. To 
imagine that our great commercial ports will be defended against hostile 
aggression, and that our coast will not b ravaged because a number of 
small torpedo-boats are dotted about all over the place, would be equivalent 
to saying that our eastern frontier would be inviolable if, instead of being 
concentrated in forts or prepared positions, our soldiers were ranged side 
by side along the whole length of the frontier. 

‘So let us hope that the concentration effected by Vice-Admiral de 
Jonquiéres will show the eg neral Stalt the necessity of starting afresh in 
a definite fashion. The Rochefort, Lorient, Brest and Cherbourg flotillas, 
as well as the presence of some torpedo-boats at St. Malo and Havre, have 
no raison d’étre in present circumstances. It is in the vicinity of the Straits 
of Calais that all these small units should be concentrated: at Dunkirk, 
Calais and Boulogne. There, even in broad daylight, except in thick 
weather, an attack en masse should be successful against an enemy’s fleet 
one may divine whose—which wished to force a passage. Let us say 
d propos of this, that by action en masse we do not wish to say that all the 
destroyers and torpedo-boats should act at the same time, but concentrated, 
as we have indicated, they would attack by échelons in such a way as to 
harass the enemy and inflict upon him serious losses, while affording each 
other mutual support 

Next, it is evident from these maneuvers that some unification of the 
tactics to be employed by torpedo-boats is called for. At the present time 
each flotilla commandant has his own system which he believes—and it is 
only human nature—to be the best. In each of these tactical methods there 
is clearly something good to be extracted But everybody’s views have 
hitherto failed. It is necessary to unify and have only one system, and the 
concentration of the torpedo forces will singularly facilitate the drawing of 
one up 
* * . * . * . . * . 
The program of the maneuvers and the attacks was admirably con- 
ceived. Vice-Admiral de Jonquiéres always kept in view the hypothesis of 
war, and for several days the amalgamated flotillas carried out as far as 
possible what they might actually have had to do in war 

The flotillas weighed at 6.30 p. m. on Monday, the 22d of June, to pro- 
ceed to the position in the sector to which each had been allotted, which 
would be crossed by an enemy at a certain hour of the night. The /n- 
domptable, representing this enemy, quitted the shelter of the roadstead 
some two hours later. The first attack was to take place after sunset, 
about 9.45 p. m. Naturally the Jndomptable was steaming without lights 
The sea was smooth and the night without any moon, but perfectly clear. 
The Rochefort flotilla was the first to carry out, off Toulinquet, an excel- 
lent attack, both on the port and starboard side. The divisional boat, fol- 
lowed by three units, passed to starboard, whilst the others, coming up at 
intervals of a minute, made as if they wished to pass to port of the ship 
The first torpedo-boats were sighted when about a thousand yards off. 
A shot from one of the starboard guns announced to the flotilla that they 
were discovered, and the search-lights were turned on each of the vessels. 
These steamed past at a distance of scarcely four hundred yards, firing 
one after the other a shot from one of their guns to indicate that they had 
fired their torpedoes, and afterwards turning on their position lights. At 
the moment that the divisionaire signalled firing her torpedo, the first ves- 
sels of the rest of the flotilla were sighted on the port side at a distance of 
seven or eight hundred yards. A shot from the port gun announced that 
they were seen; the search-lights were turned on, and torpedoes nominally 
discharged. Had it been real war, it is probable the Jndomptable would 
have been struck. 

Further on, and when steering for the Chaussée de Sein Light, the Brest 
flotilla, which was more numerous, took up the attack, which was excel- 
lently carried out, and would have achieved, like the others, some results 
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in war. Some miles from the light of the Raz de Sein the Indomptable 
altered her course and steered towards Ushant Light. Immediately after 
wards the Lorient flotilla made a successful attack. Further out at nen 
came the turn of the Cherbourg flotilla. Finally, the /ndomptable, havin 
altered course in order to gain her anchorage in the Cove of Morgat, < 
Douarnenez Jay, the Dunkirk flotilla attacked her when off Cape de la 
Chévre. 

The maneuvers of the night were finished. It was almost I a. m. The 
Indomptable, with all her fires alight, made straight for the Cove of Mor. 
gat, escorted and followed by the forty-five small vessels, all showing their 
lights, which gave to the anchorage, which was reached at 2.30 a, m., the 
appearance of a pretty Venetian fete : 
* . ~ * * + * * x * 

The next day, in broad daylight, new maneuvers, representing other night 
attacks, were Carri d out. For these maneuvers the /ndomptable and fie 
destroyers in line ahead and flanked to port at a distance of about goo 
meters (437 yards) by four torpedo-boats representing destroyers, were 
supposed to represent a battle squadron. The 36 units which remained 
were divided into three flotillas 

According to the prearranged scheme, the /ndomptable was visible to the 
flotillas at distance of 5000 meters (3 miles, 188 yards), but they, on their 
side, were not considered in sight until within 1200 meters (1312 yards) 

The attacks were well carried out. The /ndomptable first stood towards 
Ushant. The first flotilla attacked her on both sides simultaneously. The 
three last ships in the line would have been in danger 

The Jndomptable, after passing some miles off Ushant, altered course 
and steered for the Chaussée de Sein. The second attack was made in 
three divisions: the one on the right was composed of the fastest vessels, 
that on the left of the slowest, the center division being made up of the 
remaining units. The left and center divisions maneuvered so as to pass 
to port, whilst the other went to starboard. The admiral, in order to 
deceive the enemy, altered his course to port 

The Jndomptable then presented her bow to the left division. At this 
moment the units of this division formed line abreast in order to pass to 
port, during which the Couleuvreine, the leader of the center division, had 
to go astern to avoid colliding with one of the torpedo-boats of the left 
division. Meanwhile, the right division, coming up at full speed on the 
starboard side of the enemy’s line, attacked the other five ships. Had the 
attack been a real one, the squadron would have been badly damaged. 

The third attack was made about 6 p. m. at the moment when the 
Indomptable and the squadron, having altered course, were steering to- 
wards the Bay of Douarnenez. In two divisions this time, the attack was 
made from both sides simultaneously. 

The squadron and the flotillas anchored together just in front of Morgat. 
After dinner other night attacks were made 

The flotillas weighed again at 8.30 p. m, in order to station themselves 
along the route which the /ndomptable and the five destroyers, represent- 
ing the enemy’s battle squadron, would have to follow. The sea was quite 
calm, but with some fog in the Iroise Channel. The squadron quitted 
their anchorage a little later. The weather was very clear, so that the 
flashes from the numerous lighthouses along the coast showed up with 
extreme brilliancy, leading one to suppose that a thick fog would come on 
suddenly. There were five attacks, each flotilla acting independently. 

The Indomptable and the squadron retraced the route they had pre- 
viously followed, but in the opposite direction. All the attacks were well 
carried out. However, when the last one was being made by the Dunkirk 
flotilla, towards one in the morning, and a little before the entrance of the 
Goulet was made, the night had come on so thick that nothing could be 
seen. Already one of the other flotillas had passed very close to the 
squadron without sighting it, although it had been seen itself. The Dun- 
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on a squadron under those conditions, b 
noise nor smoke, when the stoking is carefull 

Finally, we must remark that maneuver t 
been speaking and which constitute tl I 
boats tor war, should be frequently carried 
manent inspector-general of the flotillas, | 
has other duties to perform 

It follows from this that the inspector-genet 
in-chief, having the same advantages and 
of a squadron. The concentration of his for 
Mediterranean, partly in the Channel, two s! 
disposal for the exercises of the various fl 
Channel and Mediterranean should be each « 
would explain the ideas and tactics of the com: 
periodically hoisting his flag on the ship of th 
—the Chatcaurenault and Guichen would suit 


the torpedo-boats and judge of their state of tr 


Common sense, as well as strategy, call for 
with as little delay as possibl Submarines 
then have the necessary plan of operations, and 
the service we expect from them.—United S: 
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Name. Displacement. Where Building 
Battle ships. 

Nassau ; 18,000 Wilhelmshaven 
Westfalen...... —_ 18,000 Bremen 
Rheinland..... «eee 18,600 Stettin. 
Ersatz Baden weees 18,000 Kiel. 

” Oldenburg 18,600 Wilhelmshaven 

o Beowulf ...... 18,600 Bremen. 

- Siegfried . - 18,600 K ie}. 

Armored Cruisere. 
Gneisenau .. ... oe 11,600 Bremen. 
Scharnhorst...... . 11,600 Hamburg 
Blucher..... 15,000 Kiel 
a. chen oben in oecw Bee Hamburg 


G auensses 17,000 


Protected Cruisers. 


\\ ld be able to render us 
/ ition 
Remarks. 


Launched March 7, 1908. 
* July 1, 1908, 
Sept. 24, 1908. 
Building. 
Ordered. 


Under trial. 


Launched April 11, 198, 
suilding ‘ 
Ordered, 


Emden ‘ bees 3,800 Kiel. Launched May 27, 1908. 
Ersatz Greif ...... $300 Danzig Building. 

- Jagd 4.500 Stettin - 

™ Schwalbe . 4,500 K ie Ordered. 

. Sperber 4 500 , 

According to Le Yacht, the armaments of the German Dreadnoughts 
are as follows: Nassau type, twelve 11-inch, twelve 4.7-inch; Ersats 
Baden type, fourteen 11-inch, twelve 6.7-inch, fourteen 4.7-inch; Ersats 
Beowulf, twelve 12-inch, twelve 6.7-inch; and the displacements, 18,000, 
19,000 and 20,000 tons, respectively ry authority gives the cruisers 
as follows / Bliucher), ten II-i twelve 11-inch and some 
4.7-inch; G, ten 12-inch; the displacements being 15,000, 19,000 and 
20,000 tons The Engineer. 


The dock-ship Vulkan has recently been placed 


man Navy Che distinguishing feature of the | 


The vessel itself consists primarily of two hu 


linked together fore and aft above the water-lii 
of angles and plat This linking or joining 


in commission in the Ger- 
‘ulkan is its peculiar form 
Ils. both resembling ships 
e by steel girders made up 
wether is done in such a 


1 


manner that a torpedo-boat or submarine riding at the surface can steam 


between the two hul When the small craft is 


in this position tackles and 
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hooks can be 


crane 


fifted out of the water and docked er t 

sides of the dock ship, beams are swung under the smaller v el, so as to 

form a platform on which she may rest. The beams are fastened by hinges 

to the inner side f the dock-ship That is to say, they ar fastened to the 

inner side of one \ f the hulls, and are pulled up against the inner s le of 

the other hull as far as it is advisible to raise the docked boat hese 
t ction being per 


heams play no actual part in the raising of a vessel, that 
formed wholly I 1 


ry 





the dock-ship 1s free, and the submat a 
far out of th ter as desired Phe sting lifting apparatus 1s 
arranged on two jouble portals or bridges built up of lattice girders, the 
bases of which g1 i res tl deck f the tw hulls These girders 
also serve as a rigid nnection between t] tw hulls 

The means of propul f the vess ire interesting, f leit p 
rocating engines nor s but electric motors are employed for driving 
the two propeller hatt Cu is delivered to the motors by two inde- 
pendent turbine generator sets If the ssel to steam >10 n¢ 
generator set only 1s I All the swit s and controlling mechanism for 
the entire machinet perated from the bridge, so that inter-com- 
munication betwee! mmanding ofhes 1 the engine-root eces- 
sary Steam is generat d in four Me hl) vate! tubs boilers 

One of the pur] [ hich the vessel is destined is to serv 1 sal- 
vage operations submarines, the necessity for such salvage 
ship having become more and more apparent as ti development of 
submarine practice has pt ressed rt trials of the ship ive, SO we 
gather, been very satisfacto1 so much so, in fact, that a second and larger 
ship of the same type Is ut der consideration for the other great German 

ival bases The I Me INE 

The German high fleet has been reorganized. The battle-ship Han- 
nover left the second 1adron and joined th squadron as the second 
ship of the Deut i class. In this ship Vice-Admiral von Holt dorff 
hoisted his flag. vhicl | 1 previ usl flowt in the Witte st ich The 
latter ship remains in the first squad nd has become the flagship of 
Rear-Admiral Ingenohl he second squadron consists exclus! vy of 
12,200-ton battle-ship In the first squadron there is not the same homo- 
geneity, there being two ships of 11,150 tons f 11.800 tons and two 

f 13,200 tons. In tl rst squadron the establishment of men 1s 5420, 
and the total displacement 95.900 tons, while in the second s uadr there 
are 5,640 men, and total displacement of 105,600 tons In armament the 
second squadron is superior, the heavy guns being thirty-two 11-inch, while 

ht of that caliber, and twenty-four 


in the first squadron there are only eigh 


9.4-inch The shell f the heavier gun weighs 240 kg. and t the lighter 





5 
; 140 kg., while the respectiv initial energies are 10,000 meter-tons 5000 
. meter-tons.—Army and Navy Gazette 
é' 
The reorganization f the German | igh sea fleet has been at p shed 
On September 22 the battle-ships Kaiser Wilhelm II and Kaiser Wilhelm 
d der Gross. which have been in the fleet since 1900-I, were put out f com- 
mission to be reconstt ' This re sstruction is to consist fo reduc- 
tion of 360 tons weight, by removing four 15-centimeter guns from the 
Pe ower casemates, cutting down superstructures, smokes cks and litary 
1 ey as has already been done to the Kaiser Barbarossa and is | ing 
s done at the present moment to the Kaiser Friedrich II] 
Two of the K mse ~] remall «the fleet. th, Ka se? Ra 1 ssa nd 





D . ~ fh ‘ 

. the Katser Karl de sce. the latter not vet reconstructed 

n ' abe reorganization took place on October 1 The Deuts: i remains 
thea - : e , , ‘ - - 

d the flagship of the fleet and continues to form part of the second squ lron. 

he fi ir tl lan r, and the 


The two other flagships are: for the first squadron, the Hann 
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second, the Preussen It is to be noted that the high sea fleet remains eo 
posed of 16 battle-ships, despite the recent additions to it. It would a - 
~ the greatest efforts are now to be made to improve the reorganization 
of the reserve forces In fact, according t t law of lune C es 
in this respect was not changed in 1906 or 1908, th Goa feet at 
comprise 4 squadrons, of & battl ships each, and 2 battle-ship flagships 
plus 4 so called replacement battle ships (one tor each squadron) The 
coast defence ships of the Stegfried class (8 units) are provisionalh tn 
constitute one of these squadrons 

The first and second squadrons form the active fleet, called the high sea 
fleet They are to comprise, according to the scheme of 1900, 17 battle. 
ships, inclusive of a battle-ship flagship, 4 armored cruisers and 12 small 
cruisers; that is one cruiser for each battle-ship Chis plan is almost 
realized, but there still is lacking the battle-ship flagship and 6 small 
cruisers 

For the third and fourth squadrons, the German fleet has available only 
4 ships of the Brandenburg class and 8 small Siegfrieds; the depot ships 
being the A2gir and the Frithjof, at Danzig, for the 8 Stegfrieds and the 
Kurfiirst Friedrich Wilhelm for the four Brandenburgs, at Wilhelmshaven, 

It would be possible to add, in case of mobilization, to the first squadron 
the Schwaben, 17th battle-ship, and soon the 3 reconstructed Kaisers will 
permit raising to 7 the number of high sea battle-ships of the squadron of 
reserve at Wilhelmshaven (third squadron) 

The entry into service of the 2 Nassaus in 1910 will further increase 
by two the number of available battle-ships 

The torpedo-boats of the 1907 series, I’150 and V161 (12 units), are 
now all launched, and 8 of them have at their trials reached or exceeded 
30 knots. These vessels, the largest of their class which the German Navy 
has yet had built—displacement 670 tons—are 72.1 meters long, 7.8 meters 
wide and 3.1 meters draft, with 2 screws and 10,250 H. P. Their coal supply, 
which reaches 175 tons, should give them a radius of action of 3300 to 3500 
miles. Their armament consists of three torpedo-tubes of 45 centimeters; 
two 88-millimeter guns and two machine guns. The crew consists of 4 
officers and 79 men.—Moniteur de la Flotte 


The Moniteur de la Flotte of October 31 states that the ships to be laid 
down in 1908 have now all been ordered The armored cruiser G is to 
be built at Hamburg, where F is already in course of construction 
The 12 destroyers have been ordered from three firms; they are of 616 tons, 
with the turbine machinery to give 30 knots speed 

An imperial order has been issued, giving engineer officers in the navy 
the same rank and precedence as officers of the executive branch, and to 
mark the change in their position these officers are for the future to wear 
the same swords as those of the last named.—United Service Institution 

BB | 
GREAT BRITAIN. 
VESSELS BUILDING. 


Name. Displacement. Where Building. Remarks. 
Battle-shipa. 
Bellerophon ........... 18,600 Portsmouth, Under trial. 
SGTEESD 6000 cece ccees 18,600 Devonport. Launched Aug. 24, 1901. 
Superb .........--...... 18,600 Newcastle. e Nov. 7, 1907. 
St. Vincent ....... -» 19,250 Portsmouth - Sept. 10, 1908. 
Collingwood. .......... 19,250 Devonport. = Nov. 7, 1908. 
Vanguard......scee- .. 19,250 Vickers. Building. 
Foudroyant ........... 19,250 Portsmouth. To be laid down in 198. 
Armored Cruisers. 

Invincible ............ 17,28 Newcastle Under trial. 
Sesenundaseseeboeesues -++ 17,260 Devonport. To be laid down in 19%. 

Cruisers. . 
Boadicea...... SS Pembroke. Launched May 14, 198. 
Bellona..... ecadee.cese: Ee sa Building. 
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Preparations for building the fourth armored cruiser of [nz ncible type 
were begun at Devonport immediately after the launching of the Colling- 
wood on November 7; her keel will not be formally laid, however, until 
February. 


The new battleship to be laid down at Portsmouth will retain the 12-inch 
un, and will, in spite of rumors to the contrary, be merely an improved 
St. Vincent. Slight modifications to the positions of the turrets are ar- 
ranged for in order to allow all ten guns to fire on one broadside, and the 
middle center-line turret will be carried up higher than the after one, so 
that its guns can bear right astern, as in the Minas Geraes and South 
Carolina 

In addition to being fitted with two big tripod masts instead of one, 
ships of the Bellerophon class are to have a special tower built between 
the two after turrets, where the Dreadnought carries her mainmast. This 


tower will be some what on the lines of the American skeleton n ist, or like 
a miniature Eiffel Tower The Engine: 


Tue “ BetteropHon.’—The Bellerophon has begun her official trials and 
will carry out the usual tests at one-fifth and three-fourths power for en- 
durance, an eight-hours’ full-speed run, and several additional progressive 
power trials to afford data in connection with the design of future ships. 
She is the second of the Dreadnought class, and in various stages there are 
five others, two of which will be completed before March next, while the 
other three are to be ready for the pennant by March, toro. The Bellero- 
phon, designed by Sir Philip Watts, K. C. B., director of naval construction, 
was built at Portsmouth Dockyard, and is 490 feet long, 82 feet beam and 
when drawing 27 feet has a displacement of 18,600 tons. The machinery is 
of the Parsons steam-turbine type, and was constructed by the Fairfield 
Shipbuilding and Engineering Company, Limited, Govan, N. B 

Her machinery, like that of the Dreadnought and other larg« warships, 
includes two cruising turbines and two high-pressure and two low-pressure 


turbines, all for driving the ship ahead, with two astern turbines The 
total power is 23,000 shaft horse-power, which, it is anticipated, will give 
he vessel a speed of 21 knots. The Bellerophon was laid down on 
December 3, 1906, and it is expected that she will be in commission 
within two years from that dat Engineering 


Tue “St. Vincent.”—The St. Vincent, launched at Portsmouth on 
September 10, is the first of three battle-ships of the 1907-8 programme to 
take the water. Laid down on December 30, 1907, she is an improved 
Dreadnought, displacing 19,250 tons, against the earlier vessel’s 17,900 tons. 
She will, however, carry the same main armament-—ten 12-inch guns—the 
principal improvemen itward characteristics being in the anti-torpedo- 
boat equipment, which will consist of 4-inch 25 pounders, where the 
Dreadnought carries onl, 3-inch 12-pounders [The speed remains the 
same—twenty-one knots—and the new vessel will be driven by Parsons 
turbines, of 24,500 horse-power. The St. Vincent should be ready for 
commissioning by the end of 1909, and she will be followed on the slip at 
Portsmouth by the battle-ship Foud? yant, provided for in the navy estt- 
mate for the current year It will be noted that the construction of the 
St. Vincent up to the date of launch occupied eight calendar months and 
eleven days, which ibout the same rate at which the Bellerophon was 
built, when the additional weight of material built into the St. Vincent is 
considered The Bellerophon was laid down on December 3, 1900, and 
launched on July 27, 1907, making seven calendar months and twenty-four 
days. Both these vessels were built during the usual dockyard working 
hours, whereas the Dreadn: ught, which was laid down on October 2, 1905, 
and launched on February 10, 1906, the work being carried on during day 
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and night, was launched in four months and eight days. The St. Vincens 


has a length of 500 feet, her beam is &4 fee -af 

las % ‘ . c s 84 feet and draft 27 feet age’ s 

W eekly ‘ Page's 
Le Yacht states that the St. Vincent class will b irmed with 12-inch 


Mark XI guns of 50 calibers length, and that they will carry 80 rounds per 
gun, of which 20 per cent will te A. P., 20 per cent lvddite and 60 per cent 
common shell. Their twenty 4-inch guns are to have 150 rounds apiece 

. g . a} A 


The Gladiator has been docked, and an examination of her hull reveals 
the fact that the whole of the side of the ship over the coal bunkers from 
the upper deck to well below the water-line for about so: feet. is sheared 
clean away. Everyone must be satisfied that this great salvage feat has 
been accomplished successfully, and the greatest credit is due to the asso. 
ciation and all concerned in its performance: How much it has cost has 
yet to be assessed, but it cannot be much less than £60,000 or £70,000, while 
considerably more than that sum would be required to make the vessel again 


1 


effective. It can scarcely be maintained that the expense already ine rred 


' 


and that which would be necessary to repair and refit the vessel, would be 
repaid by her restoration to the active list. On tl ‘ther hand, the money 
spent in salving the ship may give an adequate return in the experience 
which has been bought with it. It is manifest, for example, that when 
salvage operations are determined upon it is far wiser to put them in the 


hands of a private association like that which has undertaken this work 
than to attempt their performance with the material at the disposition of 
the Admiralty. It is possible also that the naval constructors may find in 
the condition of the vessel useful data and replies to some of the problems 


which have been raised by improvements in the direction of under-water 
attack. It is a great feat that has been accomplished, not only in raising 
the vessel when many unforeseen difficulties had to be surmounted, but 
also in bringing her safely to Portsmouth and placing her in dock. It has 
only been, of course, by the hearty co-operation of the officials of the 
salvage association with those of the dockyard at Portsmouth that a sue- 
cessful termination of their skilful efforts has been arrived at. It would 


be interesting to learn what the market value of the ship is at the present 
time, and if, as is more than likely, she is now sold it should not be long 
before we learn this.—Army and Navy Gazette 

Tue New “ Boapiceas.”—The Bellona, the first of the new Boadiceas, will 
be of 3404 tons, against 3353 for the Boadicea. She is to be given a trifle 
more beam and a little more horse-power; otherwise there will be no 
difference. She is being built at Pembroke and specifications have been 


issued for five cruisers of the Boadicea type. Six Clyde firms, five English 
yards and one Belfast firm have been invited by the Admiralty to tender 
for the cruiser, tenders being due at Whitehall on November o 


Regarding the naval work to be immediately placed with private builders 
namely, the construction of 14 destroyers and five unarmored cruisers— 
specifications for the destroyers are already in the builders’ hands. The 
destroyers will have special sea-going qualities and turbine machinery of 
11,000 H. P. The designed speed will be 27 knots. The First Lord of the 
Admiralty stated in Parliament that these destroyers would have only 27 
knots speed and use coal for fuel 

Portable blast screens of horseshoe shape in plan are to be fitted to the 
Inflexible class on the forward and after barbettes to protect the men at 
the 4-inch guns on the roof from the effect of the side barbette guns when 
fired fore and aft. As these screens are to be about 17 feet deep, they 
increase the size of target enormously, and must form most efficient shell 
traps —The Engineer. 
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THe “Lorp NELS D AGAMEMNON.’—The Lord Nelson is 15 
feet shorter than tl Ki Edward VII, and &o feet s ter than the 
. : 
Nreadnought class, so t she will be more easily accommodated 
hors and graving docks [he displace ment is about the same as the 
Edward VII class, and 2000 tons less t the Dreadnought. The a 
protection is equally effective in the | 1 Nelson and Dreadnought, bi 
r 4 ‘ ‘ ‘ , 
armament is essent fferent. While the Dreadnought has ten 12 
breech-loading gu! Ve s fitted with four of these 12 
weapons, and in ad litay hac t t 9.2-1nch ca he r ire thos 
hold that ships of t {game n an rd Ne might, der 
certain conditions, be found superior 11 ttle t thts, because 
of the greater r ipidit I ti ).2 nh guns Edu d has 
four of these weapon t four 12 gut the remainder 
of the armament being f 6-inch qui ng gun Che 9.2-inch 
gun has proved very efhic1 ecent battle practic t sine 
gun, under the very vere ¢ tions now prev ling, has give in rage 
for the whole of the British practi f 04 hits per minut vhereas the 
92-inch gun gives 2.01 hits per n e 4 ulthough the 12-inch gun 
King Edward VII Lord Nelson Dreadnought 
(lass. (lass. Class. 
Length B. P. ° 425 ft 410 ft. 490 ft. 
Breadth moulded 78 *° 79 ft. 6 in 82 * 
DEBES cccccces 26 ft. 9in 27 ft. St ** 
Displacement .. 16.350 tons 16.550 tons 18,600 tons 
Speed, designed Ist, knots 18 knots 21 knots 
1. H. P., designed 18.00% 16,750 23,000 
Coals, norma) 950 tons 900 tons 900 tons 
Coala, bunkers, fue 2150 2200 * 2700 * 
Main armament 4 12-in. B. L.:49.2-in. | 412-in. B. L.; 109.2 10 12-in. B. L. 
B. L.; 106-in. Q. 1 in. B. L. 
Secondary battery 14 12-pdr. 12 cwt.; 16 | 24.12-pdr. 18 cwt.;83- 16 4-in. Q. F ma 
3-pdr.: machine pdr.; machine boat chine boat and 
Submerged torpedo boatand field guns and field guns field guns 
| Four Five Three 
nres an R<0 p 1 é 0.2 ich gun projectil yf nlv 280 
pounds, the possibl ght f shot in given time from the ghter caliber 
gun is considerably greater than from the 12-inch gun. In other rds, 
the Lord Nels mal, 9° cording t iverage results for the past year, 
trom each broadsid t st ts with 8s50-pound projectiles and 10 
hits with the 350-p .% til vhereas tl Dreadnought would only 
achieve 3.2 hits w 8 ) d projectil The striking efficiency, or 
destruction per Il t st important consideration, and it 
must be remembered tl t JOO ls range the 12-inch with uncapped 
shot may penetr 7 f Krupp armor, while the modern 9.2-inch 
gun can only get through 10 hes; in other words, each blow from the 
12-inch gun 70 | t eft so that if the measure of efficiency 
is the extent I estruction, the ’readnoughts have tl advantag \t 
the Same tin x yidity ( f r¢ Ss a fact Tr vhich Cal t be 
ignored. As regards t rmament for repelling torpedo attack e la 
Dreadn ughts | ¢ tl 1dvantage, as they mount sixteen 4 h 
quick-firers, whereas tl lass have only twenty-f 12 
pounders.—F ng , 
Warsaip Ac Si ; lents in the British and foreign navies 
ay been rife of late, and the ent disaster on the Latouche evilli 
has brought forward the question of accidents on warships in general, and 
nr . > e 1 | ; 
las led to the s gg that son of such calamities in difterent 
navies would be of t f It is possible to obtain official information on 
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this subject with regard to the British Navy, as a parliamentary rety 
was recently issued, giving the number of accidents to vessels from a 
first day in 1901 down to May 27, 1908. During this period the number of 
ships and other craft of war which met with accidents amounted to a> 
16 of which were totally lost. The total does not include a picket bear ad 
the Edgar. the steamboat and pulling cutter of the Vernon, the gig of the 
Defance, a submarine mining vessel and a steam cutter. The original 
expenditure on the ships and other craft of war totally lost in the term of 
seven years and five months, including guns and naval ordnance stores 
amounted to £1,951,000 in round figures, whilst the number of lives lost as 
a result of accidents reached 408, or .g2 per accident. Many of the acci- 
dents did not involve any loss of life, but merely caused material damages 
This is shown by the statement that in the six years ended with 1906 no 
fewer than 278 vessels which had been in accidents had to be docked for 
repairs, the greater portion of the work having been carried out in the 
Royal dockyards. It is impossible to compare these figures with similar 
statistics relating to any other navy, but a Parisian newspaper has just 
published a list of the accidents to French vessels of war between August, 
1900, and September, 1908, including the explosion on the Latoxche 
Tréville. The list is, of course, unofficial, and it does not cover the same 
ground represented by the British return. Taken, however, as it stands. 
the list merely summarizes twenty-one accidents in the period of slightly 
over eight years, the material damage being £3,400,000, and the loss of life 
288 officers and men. The explosion on the Jéna in Toulon harbor alone 
was responsible for 105 lives of the total, and the sinking of the transport 
Vienne for 52, whilst the cruiser Brennus, which was wrecked on the 
Portuguese coast in August, 1900, caused the loss of 43 lives. The fact 
that only a comparatively small number of accidents is attributed to the 
French Navy in a period of eight years is doubtless due to the unofficial 
source from which the figures emanate, and to the circumstance that they 
solely refer to wrecks, explosions of boilers and projectiles, collisions and 
breakage of screws. It is, therefore, impossible to draw any comparison 
or conclusion from the two sets of figures, as the one is evidently incom- 
plete, whilst the other set is detailed.—The Enginee 


Accents Durtnc MANEUveERS.—The return of naval casualties, specify- 
ing for each year from 1901 to 1907 all the accidents and casualties occur- 
ring to ships during maneuvers or tactical exercises ordered by the Ad- 
miralty, cannot be considered otherwise than as a satisfactory document. 
By far the larger number of casualties, seventy-five in all, were of a very 
minor character, and principally relate to mishaps to machinery. There 
were altogether twenty-seven collisions, that is to say, cases in which two 
ships came together to the damage of one or both of them. But here 
again the actual damage was not generally of a serious character, and only 
in one instance did the accidents lead to loss of life. This was when a 
man was drowned at the time of the collision of the Decoy with the Arua 
off the Scilly Islands in August, 1904. The most serious accident of all 
was that which occurred in the Blake in August, 1903, when the crown ot 
the boiler furnace came down and three men lost their lives. There were 
during the eight years ten cases of vessels touching ground, but not much 
damage was done to any of these ships, with one exception, when the 
Viper, in August, 1901, ran on the rocks between the Casquets and Alder- 
ney in a fog and was totally lost. The exact purpose to be served by the 
production of this return is not clear, but we presume it was asked for at 
the instance of Mr. Thomas Gibson Bowles, who wrote to the Times 
charging the Admiralty with the loss of many ships and lives owing to 
their allowance and encouragement of naval maneuvers and sham attacks 
at night without lights. The indignant protest of Mr. T. Gibson Bowles 
does not receive much support from the return asked for by his son.—Army 
and Navy Gazette. 
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A return has been tssued 
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sons of the seaman < ‘la y 
afloat, making a total of 212 
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giving the number of courts-martial held and 
cted on seamen during 1907 [he number of 
and the number of persons tried was 107 per 
f ihe non-seaman class, and 28 Royal Marines 
persons, against 221 for the previous year. Of 


there were seven cases of desertion, 137 cases 
to strike superior offeers, 12 of threatening 
rs. 16 of wilful disobedience, 26 of behav 


eaving place 


ing with contempt t iperior ofheer, 15 of improperly 

of duty, 14 of absenc vithout leave, 22 of drunkenness and 34 
acts to the preju lice of good order and naval discipline Among the 
offences punishable by t! irdinary law there were 41 cases of theft and 
embezzlement, fou f disgraceful conduct, and one of perjury Che total 
number of meas s dealt with was 334. The number of summary punish 


ments during the year 
from the service, 2856 
prisoners condemned 


number of men bor 


the previous year, a1 whil 
authority has declined tron 


drunkenness have risen tron 

An order in council, pul 
authorizes the Admiralty, 
likely to profit by a longs 





at their eocrets yn, 
. 


ide five dismissals with disgrace, So dismissals 


s of imprisonment, 908 cases of disrating, 8246 


he cells, and 107,255 minor punishments. The 

shins was 111,838 1n 1907, as against I11,518 in 

the total number of offences against superior 

n 225 in 1906 to 191 last year, the cases of 
19 to 22.—Army and Navy Gazette 


lished in the London Gazette of October 27, 
to allow any officer who is 
period than the 12 months now allowed for 


study in Japan with a view to qualifying as interpreters, to remain in Japan 


on full pay for two year 


subject to the 


i 
condition that there shall not be 


more than three officers at any one time studying the language, and that 
they shall be included in the total number of 20 now allowed to be abroad 
at the same time for the study of modern languages—Army and Navy 
Gazette. 

The Admiralty have approved of all battle-ships carrying stern lights, 
and as a annoy ce, these lights become a recognized service fitting, and 


will be fitted by the artificer 


s of the ships 


ITALY. 


VESSELS BUILDING. 


Name. Displacement. Where Building. Remarks. 
Battle-ships. 

CE is neces Ge 12,625 Gov't Yard, Spezia. Launched Apr. 21, 1907. 
Napoli..... -. 12,625 ox S Naples. “ Sept. 10, 1905. 
Vittorio Emanuele 12,625 si ” Castellamare. Under trial. 

essen even 19,000 bas * “ Building. 

Piinetiseese 19,000 To be laid down in 1908, 

Armored. Cruisers. 

San Giorgio...... 10.200 Gov't Yard, Castellamare. Launched July 27, 1908 
San Marco ... 10.200 “ e Building. 

ae 10,200 Orlando Works. Launched, Sept. 15, 1907. 
Amalfi ..... 10,200 Odero Works. = May 5, 1908. 
B 10,200 Leghorn. Building. 

JAP 
VESSELS BUILDING. 
Name. Displacement. Where Building. Remarks. 
Battle- _— 
Satsuma....... aes 19,200 Yokosuka. Launched Nov. 15, 1906. 
Aki......... 19,800 Kure. " Apr. 15, 1907. 
sa 19,800 Yokosuka. Building. 
Armored Cruisers. 
Touki...... ae 14,600 Kure. Launched Nov. 21, 1907. 
Kurama..... 14,600 Yokosuka. “ Oct. 21, 1907. 
Protected Orutser 
Tone..... ee 4.100 Sassebc. ee Oct. 24, 1907. 
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Che battle-ship Satsuma, now in hand at the Yokosuka Dockyard. js . 
sister ship of the Akt, which is approaching completion at Kure The 
1134-inch armor plating is about to be placed in position. The twenty-six 


guns, of which four are of 12-inch caliber, have been manufactureq a 
Kure hese vessels displace 19,500 tons, and are 482 feet long, with ® 


feet 6 inches beam and 27 feet 6 inches draft. Their engines are of 24.009 
H. P., and the speed is to be 20.5 knots. The torpedo armament comprises 
five discharges. The hull of the Satsuma has been built, completely frameq 
with the skin-plating, and the deck, as well as the aftermast, and the boilers 
will soon be on board. The ship will proceed from Yokosuka to Kure to 
be completed, and she is expected to be ready for sea early next year. The 
armored cruiser Kurama, a sister ship of the /buki, is now receiving her 
internal fittings at Kure, and will be completed in 1909. She displaces 
14,600 tons, and is 450 feet long with j ‘am. The engines 
will have 22,500 horse-power for a spee lament com 
prises four 12-inch and eight 8-inch guns, and five torpedo-tubes. After 
the war many changes were made in certain of the ships. The Mikasa has 
now, like the Kashima and Katori, four 12-inch, four 10-inch and ten 
6-inch guns. It is intended to lay down two armored cruisers, according t 
the Kokumin, A and B, of which the following particulars are giver 


i@ arn 


Displacement, 18,650 tons; 44,000 horse-power; 25 knots’ speed; length 
545 feet; beam, 80 feet; draft, 26 feet 6 inches; thickness of main armor 
plating, 7 inches. The armament will comprise ten 12-inch guns, a number 


of 6-inch and ten 4.7-inch. One of these ships is to be laid down at Kure 
Army and Navy Gaszett. 
RUSSIA 
VESSELS BUILDING 


Name. Displacement. Where Building. Remarks. 
Battle-ships. 
Emperor Paul I........... 16,900 St. Petersburg. Launched Sept. 7, 19. 
Andrei Pervozvannui..... 16,900 ” 2 Oct. 20, 1906, 
Qo are svevccs. ERD Nicolaiev. ee Oct. 1906. 
Ivan Zlatoust .... : . 12,500 Sevastopol. - May 13, 1908. 
Armored Cruisers. 
Bayan...... oe 7.300 St. Petersburg Launched Aug. 15, 191. 
Pallada .......... 7.800 - “ Nov. 10, 1906. 


Protected Cruiser. 
GT cn ncancadece 6.750 Sevastopol. Building. 

Tue “ Rurix.”—The armored cruiser Rurik, which has recently left the 
works of Messrs. Vickers, Sons & Maxim on acceptance by the Russian 
naval commission, is the first large vessel to be completed for the Russian 
Navy since the close of the war with Japan. The designs were originally) 
completed before the close of that conflict, but as a result of the lessons of 


the war they were considerably modified, the principal alterations taking the 
direction of greater structural strength and protection against underwater 
attack 

The Ruritk is 490 feet long between perpendiculars, with a beam of 75 
feet.and a normal draft of 26 feet, giving a displacement of 15,200 tons. 
She has a very powerful armament, consisting of four 1to-inch guns, 50 
calibers long, twin-mounted in barbettes fore and aft on the center-line. 
Each of these guns can be worked through 35° of elevation and 5° of 
depression, while the forward guns can be trained 45° abaft the beam, and 
the after guns 45° before the beam There are also eight 8-inch 
so-caliber guns, twin mounted in barbettes on the quarters of the ship, 
having an angle of fire of about 170 For repelling torpedo attack there 
ire twenty 4.7-inch guns of 50 calibers length. Sixteen of these are placed 


within an armored battery in the center of the ship, separated from each 
other by specially hardened armor. This battery, being on the upper deck, 
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British ships, are comparatively low in the Rurik They are 
structed of 5-inch armor, and are situated a little fore and aft of the 
nasts. The ship came through all her trials with uniform success, and will 
e a formidable addition to the Czar’s navy It is probable that she will 
e the last Russian warship to be built abroad, the naval commission 
decided last year that all new ships were to be laid down in home yards : 
PercivaL A. Histam in the Scientific American 


Ccon- 


1 
} 
i 
} 


Ue berall repeats the statement that the German shipbuilding yard of 
Blohm & Voss at Hamburg has been successful with its plans for the 


. . . | it 
battle-ships intended to be laid down for the Russian government. Plans 
were secured for the four ships from various constructors, including the 


Putiloff, St. Petersburg, Nevsky and other R lan yards, some of them 

relation with English contractors, the Vulcan yard at Stettin, th 
Stabilimento Tecnico at Trieste, Ansaldo, Armstrong & Co. at Sestr; 
Ponente, Fairfield Shipbuilding Company, Messrs. Laird Bros., Messrs 
Vickers & Maxim, Messrs. Armstrong, and in France the shipbuilding 
vards at La Seyne, Havre and others. It appears from the German state 
ment that Messrs. Blohm & Voss, the Baltic yard, St. Petersburg, Messrs 
\nsaldo & Armstrong and Messrs. Vickers & Maxim have been successful 


with their plans, but no particulars seem to be available as to the number 
r character of the vessels, and probably some time will elapse before th 
put in hand They are to be built in Russian yards {rmy and Na 


(7adccile 


\ Llovd’s telegram from Libau on October 12 stated that the Russian 
man-of-war Oleg had gone ashore near Steinort duri 


) ng a fog and was 
sinking. A salvage steamer had gone to her assistance \ later report states 
that the Ok although seriously injured, was hauled off and towed t 
Libau 


SPAIN 
Pend rs have been submitte d for the new op nish Navy The battle- 
ships are to be of about 15,000 tons, 1914 knots speed and about 425 feet 


long. Three destroyers of 360 tons and 28 knots, and 24 torpedo boats of 
180 tons and 26 knots, as well as four small gunboats of about 1000 tons, 
omplete the proposed fleet lhe large ships are to be built at Ferrol, and 
the smaller vessels at Carthagena Both dockyards are to be entirely 


renovated, and it is estimated that the work will occupy at least eight 
vears The Engineer 


UNITED STATES 
VESSELS BUILDING. 
4% of 


No. Name. sey Where Building. Completion 
Battle-ships. ’ Nov. 1. 

26 South Carolina....... 18.5 Wm, Cramp & Sons. 65.9 

27 Michigan .... sia tale 18.5 New York Shipbl'g Co 74.9 

28 Delaware .......... 21 Newport News. 50.3 


“29 North Dakota.... . 2 Fore River. 58.8 


The North Dakota was launched on November 11. She is the largest 
battle-ship afloat or building in the world, although the Florida and Utah 
which are about to be laid down, will be about 500 tons larger yet. The 
Vorth Dakota, Delaware, Florida and Utah are practically sister ships; 
they will be the most most powerfully-armed ships, as well as the best pro- 
tected by armor, in existence when they are completed; they are the only 
ships yet laid down, excepting the two Brazilian ships, Minas Giraes and 
San Paulo, having a broadside fire of ten 12-inch guns 
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IN 


ConTRACTS FOR Dr ERS AWARDED The Secretary of the Navy has 
awarded the contracts for the construction Oo! th ten torp do-boat destroy 
ers authorized in the last ssion of Congres [he awards ar [wo 
hinbuilding Co., the New York Shipbuldit 


Fore River Shipbu ! 
lock Co., the Bath Iron Wor 
h 


ao 


boats each to the iver on I 
News Shipbuilding & Dry ike 


Co., the Newport 

nd gl an & Sons Ship and Eng Building Co. 1 anys 
and the William Ct & 1 ‘ngine Building The « 
tracts to the Fe ré Riv und C1 Dp pl nts re tor the construction ot ves 
sls on their own plans tot hall and machinery; the contracts to the other 
fems are for th nstruction of v Is on the department plans 

te of t Fore River Shipbuilding 


The amounts 
ooo each: Newport N 

Works, $644,000 « | William Cramp & Sons Co., $664,000 
New York Shipbu Iding ‘ 5 


sildin i Cho > : 
ding ».. $620,000 each 





SHHS OOO ¢ 
1 } ‘ n 1 ' 1 7 ee om 
1 1 pec yet for vessels f about 742 


The departments p! . 
hull i ner) il lesi { for a guaranteed 


tons displacement, t! 1 1 ma l eing ¢ igned i 

eneed of 29.5 knots o bidders at the same time the option to s ibmit 

ae of their own machinery. The Cramps will construct 3o-knot, boat 
ae Pepeoeey © th their own plans fot 


and the Fore River ‘ 


New COLLiers U3 AVY : O., 
M been awarded tl -ontract for building three 


Sparrows Pot 
new colliers for the Unit States Navy 

tach of the collier il he 2&< feet long, 53 feet beam and 32 feet 6 
inches deep. | » hatch each 12 feet by 28 feet long and t 
each hatch will b specially designe 1 derrick tor the ft pid d scharging f 
coal when loading battle ships an rs at sea and at the government 
coaling stations. —The engines and boilers will be aft, in order to give ] 
the space possible for taking on of cargo The engines will be of 
triple expansion t vhich will be supplied with steam from four Scotcl 
boilers, each 15 feet liameter and 11 feet long, tested to stand a working 
pressure of 200 p ic of steam to the square inch. The vessels will be of 
the twin-screw type and ren completed must develop 12 knots an hour 

f their bunker coal and fittings, 7200 tons of 


They must carry, ex 
coal 

Names FoR New NAvAL VESSELS Thirty new naval vessels hav: been 
assigned names by Presid Y are boat destr 
ers. fifteen submarines and five « 
The destrovers, which were authoriz d by the act of Congress « f May 
13, 1908, are named 7/ Hiram Paulding, Percival Drayton, Francis A 
Roe. Edward Terry. George Ai Perkins, Andrew Sterrett Edward R 
McCall, Willian Burrows ewis Warrington and J hn Mayran, 





respectively. 

The fifteen new submarines will be named Stingray, Tarpon, Bonita 
Snapper, Narwhal, Grayling Salmon. Carp, Barracuda, Pickere Skate 
Skipjyack Sturgeon | rsher and Juna 

The colliers recently thorized will be named the Jupiter and Cyclops 

pee 


The colliers to be purchased will be called the Vulcan, Mars and Hii 
Rear-Admiral Hiram Paulding was distinguished for gallant service 
i812 and was assigned by President Lincoln to put the navy in a state ot 


Percival Dravton was Admiral Farr 





efficiency in IS861 Capt. Per 
captain in Mobile B Rear-Admiral Roe saw important service in th 


China seas and in the Civil Wat Commander Edward Terry was com 
mended for service during the Civil War at the battle of Mobile Bay 
Rear-Admiral Perkins vw commended by Admiral Farragut as an ici 
officer, and Lieutenant Andrew Sterrett commanded the Enterprise and 
captured a Tripolitan cruiser in tRor. threw her armament ov rboard, gave 
her crew one spar and a sail and let them go Capt. Edward R McCz!}l, 
Lieutenant Burrows. Captain Warrington and Midshipman Mayran per 
formed distinguished naval service, for which they were publicly com 
mended.—Nautical Gaze! 
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ORDNANCE AND GUNNERY. TORPEDOES 


PARGET PRACTICE IN THI ITALIAN Navy.—In pursuance of a scheme for 
making uniform the gunlayer’s regulations, and for promoting Specializatios 


among officers qualified as artillerists, the Italian Minister of Marine estab 
lished, at the beginning of this year, a school of target practice on the 
battle-ship Sardegna. The results of the combination of scientific mr 
and practical training realized by the scheme is shown by this year’s returns 
of target practice just to hand Che quickness d accuracy of firing at- 
tained shows the increased efficiency in the Italian Navy, and it will be of 
interest to record some of the more noteworthy of the results. The om. 
layer’s prize-shooting took place with ships steaming on a track marked by 
buoys, at a speed of 14 knots, firing at a target 23 feet by 56 feet for heavy 
and medium calibers, and 10 feet by 30.5 feet for small guns. Some ships 
averaged 75 per cent of hits, whilst the average of the whole was 60 per 
cent. The following table shows the record performances of some guns: | 





7 
| ts lg 
Calibers in inches = 2 - 
( 13.5 , 4 153 
Heavy guns , coo d JB ? 4 3e T 
{ 10 2 38 arget, 
128% sq. ft. 
8 (turrets) 2 2 20 if Renee. 
—_— . “ 8 casem 4 4 14 ae 
Secondary guns @ r ri o- vards 
} > J 
4.7 4 4 16 
| (3 6 5 24 6) Target, 96 
Small guns .. 2 25 t 5 16 > sq. ft. Range, 
( 1.85 6 5 2 ) 1370 yards, 


The results obtained by tactical groups are still more interesting. The 
target was formed by a torpedo-boat carrying one large target, 23 feet by 


82 feet, and towed at a speed of 24 knots 

At the close of the autumn maneuvers, the second division, composed of 
the armored cruisers Garibaldi, Varese and Ferruccio, at a range of 4400 
yards, fired four rounds from each secondary, and one round fom each 
heavy gun, making an aggregate of 109 rounds for the whole broadside 
The result was: 21 hits on the torpedo-boat’s hull, 57 on the canvas, a 


total of 78 hits, or 71.5 per cent 

In the prize firing of single ships at moving targets, towed at a relative 
speed of 24 knots, some ships averaged 75 per cent with medium-sized 
guns, and with a speed of 14 knots, 40 per cent of hits with heavy guns, 
the range being in both cases 6500 yards 

These results afford an instructive comparison with those of this year’s 


French target practice—écoles a feu hich commenced at the Salins 
d’Hyeres at the end of August. The returns for the squadron battle 
practice show a percentage of 34.8 hits, the average of thirteen battle-ships 


at a range of 4900-5500 yards, and a speed of 12-15 knots, with speed and 
course of the ship unknown to the gunnery officer, was 20 per cent hits. 
Che Jules Ferry headed the list with 33.1 per cent, the worst performances 
being those of the Liberté—13.8 per cent—and the Republique—t17 pet 
cent.—The Engineer. 


The British Admiralty have decided, with a view to increasing the 
efficiency of Whitehead practice in torpedo-boats and destroyers, to instt- 
tute an annual torpedo-firing competition for prize money. which is to be 
based on a scale of £1 per boat per annut nd is to be calculated from 
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lanuary I to December 31 th year ivisions of six | ts, OF as near 


‘ — , f f t vet wethe ast t } 
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prize-money is lef : a er oder — 
subject to the ippt rt mim nder-i cniel 1 nres CITit have 
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been laid down for t rst year con n, and mmodore 





selecting which si the most d le. | e pur 
poses ‘ f the cor tition, torped raft will be divided int isses, 
according t the torpedo rried S-1 I n patter IS-11 old pat 
tern and 14-inc \ Ity dires ut the instructions for 1 ng 
torpedoes as | \ IT] the rped nnual are to be strictly 
observed Reduced tting re nott é tered ry otheers in comm d 
of the v rious flotill mM Sat rranget ts ft pro | 
ng umpires and hicer ng up torp S id y 
take place during t tumn months. The following flotillas 

fy 2 «1 





are ) Kt 
Nore, Devonport fl t hoats and destr Medit 
ranean and C1 r flot 1 Sheerness, Chatham, Portsmout 
Devonport and G Itar t t io-boats Qn conclusion of the 
competition eat t f ! letailed report to the Admiralt 
wccompani d b £ I ruture leve l pm t rt exercise 
ln “d Serz 
is Metis nder to the Whale Island Gunnery School 
has been engaged ies of experiments to test | f i projectil 
is deflected fri se vi trikes the water, ar t t depth it 
becomes ineftect A . | target was prepa 1 4 ; ¢ , 1s 
S hile the guns of t Reve directed their fire 
rget ‘ ted un teel caiss Se xtend a con- 
the surf f the water. d which th 
t I 1 d Uy éd Seri é Gaz [ 
n rep g the wat ll of t \ 
ittle-s n class) was tested at Lorient by exploding 
against it a Whit t ved 5 veighed 200 tons 1 aS 
sunk by the expl torped to have en pl ntact 
with it, not fired at 
The Voniteu states that t I! T guns t be nstalled n 
the new Germar t ips will fire 760-pound projectile with 2850-f. s 
muzzle velocit Alt] gh this is a great improvement ov t I *h 


guns already afloat the German Navy, it does not compare favorably 
with the 12-inch guns of English, Japa nd American battle-ships he 





latest English and Japanese 12-inch guns on ships in commission fire an 
850-pound sh { 700-f. Ss. 1 cit ind the 12-inch so-caliber 
English gun 9 the St nce) vill probably ha ervice 





velocity of 


RecENT FRENCH GUNNERY EXPERIMENTS. Translated f 
The Mediterran uadron having finished its firing at the coast- 
defence ship Tempete, she was towed to Toulon on August 29. Her super- 


Structures were riddled with shots On the port side, where she was 
attacked, nothing can be n but the holes made by the projectiles, but on 


the starboard side, where they emerged, the skin-plating is very much 
torn. TI but bears the mark of several projectiles 


he belt was not pierce 


which were unable t vercome it The mast was cu y nume 





projectiles As regards the gener il results of the firing, it is said that of 
40 rounds fired by gun captains, 16 struck, and of those fired by others, 13 


out of 80 were hits 


84 
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There is a good deal of discussion of the recent squadron firings at th 
Tempete. In the course of this firing several things went wrong. On the 
Patrie two 12-inch guns, elevated in order to clear the bore with a : 
pressed air by means of the Marbec appartus, could not be brought a 
to the firing position. On the Justice there was a flareback in the 12-inch 
turret, due to hasty opening of the breech and to slow action of th 
Marbec appartus. : 

On the whole, the results of the firing seemed to show improvement 
The battle-ships armed with 7.6-inch guns did particularly well. This gyn 
fires rapidly considering its caliber. Moreover, it is perhaps the ha: 
thoroughly developed of all our naval artillery. As stated by Mr Thomson 
the percentage of hits was 24 in place of the 16 per cent of last year and 
the “rendement ” increased from 8% to 16 . aan 

The battle-ship Admiral Duperré was used as a target for the shore 
batteries. She received several impacts from the 9.5-inch guns, which 
made considerable holes below the water-line and caused her to sink in the 
shallow water where she was. These tests were particularly interesting 
because the P shell, a special and secret projectile, which is a veritable 
torpedo-shell acting below the water-line, was used. The Admiral Duperré 
will be docked and a commission will examine her before she is repaired 
for the purpose of new tests 

The armored coast-defence ship Tonnerre is also soon to be used as a 
target, by the squadron of the north. She has been anchored in shallow 
water so as to be easily raised if sunk, which, however, is not probable, as 
the largest gun used against her will be the 7.6-inch 


Fata. GuN MisHap on Board THE GUNNERY-SHIP “ CouRONNE.”—A 
serious mishap, caused by the premature explosion of the charge ot a 
6.4-inch Q. F. gun during the closing of the breech-block, occurred on board 
the gunnery-ship Couronne on August 12, while at target-practice of 
Salins-d’Hyéres, which resulted in six men being killed, seven badly hurt 
and fourteen others more or less seriously injured ; 

It appears that practice had been carried on from the gun—model 93-97— 
during the forenoon, an average of six rounds a minute having been fired. 
The gun had become very hot, and at 11 a. m. practice was interrupted, to 
be resumed again at 1 p. m. The charge of these guns is in two parts, the car- 
tridge itself and a copper case, containing the primer, an arrangement which 
has always been considered a very unsatisfactory one. Thirty-four rounds 
had been fired after the resumption of the practice, and the breech-block 
was being pushed home, when there was a tremendous burst of flame, and 
it was blown violently to the rear. The priming, which was being brought 
up to the gun for the next charge, was ignited, as well as two other charges 
at the rear of the guns All the men who were on this part of the deck 
were struck down by the terrible blast of this hurricane of flame 

Four officers who were in rear of the gun, by some miraculous chance, 
only received superficial burns, while between Sub-Lieutenant Mouren, 
who was in charge of the firing, and Midshipman Thévenard, who was 
taking the time, in the small space of two paces which separated them 
four men lay dead. Two other officers, who were going through the 
gunnery course, were thrown down, but only received slight contusions. 

The outburst of flame set fire to the deck, the flames from the burning 
of which were visible to other ships lying in the roads; but there was 
no panic, and the fire was fortunately soon extinguished. As the Couronne 
is an old wooden steam line-of-battle ship, and her decks like tinder, had the 
fire gained a hold, the safety of the ship might well have been endangered 
—lLa Vie Maritime, Le Moniteur de la Flotte, and Le Temps. (Trans 
lation from United Service Institution.) 


FataL Gun Misuap on Boarp THE FrencH ArMorep Crutser “La- 
TOUCHE-TREVILLE.”—We regret to have to report another terrible gun 
accident, which has taken place on board the Latouche-Tréville, tender to 
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T r R ‘ rv clearly 
in the accompa g diagram, Fig. 1, which represents approxi ly the 
interior construct f the forward portion of the torped At the front 
is the usual war-head sack of tl $s a section provided with two dia 
phragms, 4 and 8B, i1 ch is mounted a light gun of large caliber, with a 
length of ten caliber hose walls are less than an inch thick and whi 





weighs less than 350 pounds. It is built of a vanadium steel for which a 
streneth of nearly 250.000 pounds to the square inch is claimed, and it is 
the great strength of tl metal in proportion to its weight which has 


rendered it possible to mount such a gun in a torpedo, and yet keep within 


the limits of prescribed weights and proper bal 


with a charg: f smokeless powder and with high-explosive proj 
Projecting from the war-head is a short horizontal spindle provided wi 
small screw pr peller ry} instant the torpedo enters tl . 

peller begins to revol n the spindle. and it doing sets the mechanism 
mn the proper posit t TOT firing the gut t tl moment of contact f t > 
torpedo with the side of the ship At the instant the torpedo strikes, the 
powder-charg: within the gun is ignite nd the projectile driven forward 
into the interior of the ship. If no fuse is employed, the shell will pass 
entirely through the vessel: but if a short-time fuse is adjusted, the shell 
may be detonated at anv desired distanc vithin the ssel, say either in 
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the center of the boiler-room, or in the e1 
its fragments will necessarily cause a large amount 
passage of the shell and its explosion will serve to 
compartments of the ship, and involve the flooding 
would be possible, or at least probable, if t torpe 
ordinary type 
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Torpedo After the Attacl 
reaction of the explosion drove the after part of the torpedo with the gun 
attached 40 feet to the rear, and the cylindrical portion of the torpedo 
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did not explode, but even in this case the value of tl 
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destroyers of this yé ram are to be fitted with the suction gas 
engine, which would, of course, need coal only; and this need not be of the 
best quality. The Rattler « xperiment a few we eks ago has put the 
Admiralty in possession of much useful data; and possibly they feel justi- 
feld in making a further experiment.—Umited Service Gazette 





It is a curious commentary on international marine engineering that just 


as Great Britain is discarding oil fuel for destroyers France and Germany 
are both adopting it in torpe do craft for the first time Sufficient details 
of the British system of burning oil fuel have by now leaked out as to 


render the foreign designs less experimental than they otherwise would b 
The objection to oil fuel is cost and difficulty of supply, but vessels like 


the Swift and Cossa re quite impossible without it.—T7he Engineer 


S. monitor Cheyenne 


2 
4 
4 


Or-BuRNING 
formerly the 4 n which was placed in commission at San Francisco 
last week, has been converted into an oil-burner, and oil tanks have been 
substituted in place of the coal bunkers [he monitor is now the first 
large vessel of the American Navy to burn oil. The outcome of a series of 
tests to be given the ship in the near future, if successful, may mean the 
changing of all of the larger vessels of the Pacific fleet into oil-burning 
vessels, as oil can be obtained so much easier on this coast than coal, and 1s 


so much cheaper 
After her trial trips are completed the monitor will be sent to Honolulu 
to act as station s] ip Nautical Gazette 


Gas-ENGINES IN H. M. S. “ Rattier.”—For several years past the use 
of internal-combustion engines for the propulsion of ships has been dis 
cussed, more, however, from the academic than the practical point of view 
It is a subject that gives scope for plenty of such discussion, for even sup 
posing any kind of agreement to be reached on the main question, there 1s, 
as yet, room for endless differences of opinion as to the relative merits of 
the various types of gas and oil plants for marine purposes. Most of the 
points raised are such as can only be definitely settled by experiments on a 
practical scale, and until the results of such experiments are forthcoming 
no amount of theorizing will bring us any nearer the final solution of the 
problem. Up to the present, excepting the small craft coming under the 


heading of motor-boats, very little has been done toward the actual de- 





1¢ 


velopment of the marine internal-combustion engine. To carry out experi 
ments on any adequate scale requires not only a firm conviction of the 
future of the system, and a very considerable amount of money, but also a 
fair prospect of fi l 

Moreover, for the experiments to have any chance of success involves 
combined knowledge of both gas-engine and marit vork, which is not 
always to be obtained 


' 


se, or a purchaser, for any vessel so equipped 






The rarity with which such a condition can be fulfilled accounts for the 
almost negligibl ‘f attempts by the advocates of internal-combus 
tion engines to put their ideas into practice It is easy to point out the 


advantages of such engines for marine purposes, and there is always the 
chance, by so doing, of getting some of the credit which more properly 
belongs to the man who eventually attains success. Among the first who did 
really practical work on the subject was the late Herr Capitaine, of Frank 
fort, who a few years ago constructed several small tug and other boats 
propelled by suction-gas engines. These were designed for use on canals, 
but one of his boats, t Emil Capttame, was«tried in the Solent in 1905, 
and created considerable interest. She was only of 16 tons displacement 
and had a speed of 10 knots; she was probably the first suction-gas boat to 
appear in the open sea 

Following on Herr Capitaine’s work, Mr. William Beardmore, of Glas- 
gow, decided to extend the same principle to vessels of a really sea-going 
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pe, for several designs got out by Mr. W. W. May, engineer of Messrs 


ty 
Beardmore’s naval construction works, showed that a very considerati 





economy might be obtained over steam-driven vessels. The erodaner ail 
and engine together weigh anything up to 25 per cent less than the shee 
plant for a corresponding power, and occupy less spac« Moreover én 
greater efficiency of the gas plant reduces the necessary bunker capaci 
and allows more room for cargo Messrs. Beardmore thereupon e 

menced the construction of a 500-horse-power suction producer a nd marin 
gas-engine, destined to replace the steam ma of H. M.S Rattl 

an old gunboat used as a training-ship for tl Xoval Naval Volunteers on 
the Clyde The Rattler is 165 feet long by 29 feet beam, and former 
contained a set of triple-expansion engines The change to gas-engines 


was made by the influence of the Marquis of Graham. wh 





mander of the Clyde Naval Volunteers, and who, moreover, takes a keen 
interest in all engineering progress. Thanks to his efforts, and the enter. 
prise of the above-mentioned firm, not only have the Vol 


. . nteers a vessel 
in which they make cruises away from their e, but engineers are fur. 
nished with the first example of a large mari 








The engine on the Rattler is of the vertical single-acting open type, with 
five cylinders, and a fly-wheel abaft the first tw Wi illustrated this 
engine in our issue of April 13, 1906, before it was installed 1m the vessel, 
ind hope shortly to be able to give full particulars of its construction. The 
ordinary four-stroke cycle is used, each cylinder being 20 inches in diam- 
eter, with a stroke of 24 inches, and developing 100 brake horse-power 
The crank-shaft runs at 120 revolutions per Che pistons are not 
water-cooled, and the open framing renders the connecting-rods and cranks 
fully visible from either side. The design of the framing strikes one as 
exceptionally good. It is constructed entirely of steel plates and angles, 
the plating being curved round to form the crank-race, and continuing 
upwards on each side to support the cylinder These latter, with their 
heads, are the only important details made in cast iron. The engine when 
running is perfectly steady, in spite of the apparent and actual lightness of 
the framing. 

Che valves are situated vertically in the cvlinder-heads, 
in a row on one side of the engine, and t xhaust-valves on the 
Each set is worked from a cam-shaft running alongside the lower end of 
the cylinders, the cam-shafts being driven by inclined bevel-geared lay- 


shafts from the aft end of the crank-shaft. The valves are all water- 
cooled, connections being made by flexible rubber tubes to a sort of cross 
head on the stem. Low-tension make-and-break ignition is employed, each 
cylinder having its own magneto. Messrs. Beardmore consider this the 
most satisfactory for marine work on account of the absence of high-tension 
leads, and the apparatus on H. M. S. Rattler has justified this view by work- 
ing faultlessly for the twelve months or more during which she has been 
in commission. Forced lubrication is used for the cylinders, but not else- 
where Any cylinder can be shut off independently of the others, so that 
its valves, ignition, etc., can be examined, if necessary, while the rest of the 
cylinders are working 

Starting is affected by means of gas stored in reservoirs at a pressure 
of 95 pounds per square inch. This is turned on, and the engine moved by 
a bar. The compression-relief cams being in action, there is no compres 
sion in the cylinder, and the momentary automatic depression of a special 
starting valve allows the gas to enter immediately before the firing poit 
A baffle device of numerous thin plates prevents any possibility of a back- 
fire in the gas-pipe. Moreover, the mixture cannot be fired until the ad 
mission-valve is closed. As soon as the engine starts, the starting-valve geaf 
and the relief-compression gear are, of course, put out of action. When, 
by the courtesy of the Marquis of Graham and the constructors of the 
machinery, we had the opportunity of having a trip in the Rattler, the 
engines went away practically instantaneously—at the second stroke of the 
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these conditions, the transfer of coal from a collier or from the dock-side 
to the bunkers is almost entirely a matter of manual labor, while the sub. 
sequent transference from bunkers to furnaces is exclusively so ; 

lhe recent increases in speed of warships and the consequent Increases 
in power involve correspondingly greater coal consumption, and unless the 
speed of coaling can be augmented more time must be spent in this ardu- 
ous and uncomfortable operation. In our issue of July 10 we published 3 
report of Admiral Evans, of the United States Navy, on the fleet under his 
command, containing some interesting observations on the question of coal- 
ing. He considers the subject of such importance as to merit the mos 
careful consideration, from the operation of bagging the coal to its final 
trimming in the bunkers. A complete review of the subject should include 
the design of colliers to make them fit the average battle-ship, so that the 
greatest number of men and hoists may work at the same time. The 
problem is, as Admiral Evans points out, one of great tactical impor- 
tance, for a vessel during the time of coaling is not an effective unit of a 
fleet. In our own navy there have been many remarkable coaling perform. 
ances, and much emulation exists in the ships of the various fleets to show 
a smart coaling record. The time taken, as shown by the returns, does not, 
however, represent the time during which the ship is out of action. There 
is the preliminary work of rigging coal-shoots, where, as in a number of 
cases, they are portable, and these same shoots have afterwards to b 
unshipped and stowed. Many of these impedimenta could not be left in 
place without interfering with communication along the decks, and their 


remov 





il is therefore necessary before the vessel resumes her character as 

in efficient fighing machin Chere is, further, a good deal of trimming in 

in the bunkers to be finished after the last bag has been hoisted on board. 

ind this trimming must all be completed before the last of the armored 
: 


’ 
scuttles can be closed 


As a moderate estimate, a battle-ship requiring to refill bunkers may be 


considered hors de combat twenty-four hours, and for at least half this 
time to be incapable of giving chase at full speed, while if the coaling 
appliances on the ship or collier are indifferent these times may be greatly 
exceeded. History repeats itself, and it 1s quite possible that under modern 


sp 
+} 


conditions we may see a repetition of hase which Nelson made after 
Villeneuve Absence of definite information due mainly to Nelson’s lack 
f frigates made this pursuit abortive In the modern instance, should it 
ccur, coal endurance and the ability or otherwise to coal with rapidity will 
be the determining factors. The tactical advantage of rapid coaling which 
Admiral Evans emphasizes is thus very great, but except in points of detail 
it is difficult to see how any advance is to be mad he coal has to be 
bagged in the hold of the collier and trimmed into the bunkers, and while 
these operations are essentially manual, quickness of coaling is mainly 

matter of physical endurance on tl I ul ind org ition in th 


routine of shooting the coal into the various bunkers so as to avoid block 


ing the shoots on the other ‘he intermediat iperation of hoisting ot 
board can in most cases be done mu ch mort 1ickly by the colliers’ winches 
than the bags can be filled or the bunkers trimmed 
As we cannot reasonably expect any great advance to be made in tl 

speed of coaling over thes btainine at present, the questions of bunker 
capacity and economy of the propelling and ixiliary mac ry become 
f additional importance In our most recent ships bunker capacity has 
been largely increased, with the disadvantage pointed out by Sir William 


White, that the sinkage from normal to deep draft has been also increased, 
a rather serious disadvantage affecting the efficiency of the armor belt, but 
an inevitable part of the price which has to be paid for increased speed 
Another factor in this problem is the use of oil fuel, the tactical advantage 
of which was demonstrated in the maneuvers of two years ago when the 
fleet under Sir William May using oil fuel easily evaded the pursuing fleet. 
The use of the double-bottom compartments for t storage of liquid fuel 
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higher spec ds wit 


has undoubtedly c 
thout rifice of radiu f action 
The question of rapid iling 





the human element; the question o1 bu capacity one of truct 
which does not pern 1 Vv tion in treatment, and it » matt 
of economy of fu ! tion t t ! di ! 1 tabl 


lead. The vessel with the lowest c ai coummantion | 
steamer; she will get there” quicker and take less time t refill her 
bunkers than her | ; oy 

luminous report, he 


would indicate that t as much a question of economy in the design of 


the engines and boilers n the actual capacit f the bunl 1 t 
succeeding paragra] refers somewhat caust lly t the p rn 
f | whic] ' nomical speed and burn ver tl 


one of his ships w no ul d 
. ‘ ‘ 1 ‘ sac) *s* +} 
of coal a day 1m por ( ng a 1 with ( n app 


indeed, be a Sisyp! t 








It would almost appear that we ' e limit it a P 
the main propelling n nerv of warships, as the coal per indicated eRe 
power has been pt { lly tationary n the la t decadk whil ving t t} 

uultiplication of power driven mechanical applianc« n | rd. 
sumption of coal f liary purp s has sensibly 1 eased. In spite of 

" he cheery optimism of n of the advocates of the internal bh 
engine, it is to be feared that the pr t of reducing eoal 
main engines by g v1 propul t , 
hand, there does not appear to be any gt of 1 
ing the expenditure of fuel for auxiliary | 9 
motors, and, in tact rt t re * 
own navy Che t yurposes 
not often realized. In the hypothetical 1 lent 
to which we have pr usly referred, tl , 9 
with dwindling bunkers while the let oppor 
tunity to escap ind when at lengt 1m find 
that he has not < l et f h le ft to give »>b b] t 
coal quickly when required is good, but economy ¢ 
outstay a rival is better; and if the form e quest 
of the eco! mv + + ’ 7 d ruxil rv m ichinery de serves t h, made +1 
subject of exhausixe researc! he Engineer 

Wreck Sta 1907 lowd’s wreck atatistics are alwaye 
of information to t mmercial and shipping man. and an inexhaustibl 
source of suggest } yl] ] neit} hist t has an ' 
standing mind, 1 pt to evervthing of interest t ‘ 
kind. Sea traff rel ich thing: it includes interest f mu 

ment thar | h tl eure ' 

c rse it Q ‘ t] ‘ ‘ ha , ‘ 
wrecks. The ] , 1 f vessels totall a d , 
etc is str t ] c t 

One can | \ ‘ g f 
size and sp | t perati in p I l 84 
x hic ind ] a t ‘ 

s themsely t directly fr ed ¢ 
to be attendant r-S¢ perations. J risk 
degree, still exist, and still demand and 1 ive the attention the 


We would like to |} ble to put into some compr« 

hensible form ficur C wing in what degree maritin e risks 
been diminished nee the introduction of steam; bu 
many things to consider in this aspect that we will, at all events f 
present, content our s; with quoting tual tacts, on t l 
basis of Lloyd’s retu: re we al fe an non-speculative gt 
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It is satisfactory to see that the percentage of losses of ste; amers cop. 


tinues to decrease, both as to number and tonnage. In 1907, which, of 
course, is the year dealt with, the percentage was 1.76 on the number of 
vessels, and 1.75 on the tonnage. This is quite a considerable improvement 
on the averages since 1897, which wer 1897 to 1901, 1.09 on number, and 


2.1 tonnage; 1902-1906, 1.91 on number, and 1.77 on tonnage. It is not 
so satisfactory to see that the proportion of sailers lost has increased: but 
we must remember that it is a proportion, and not an aggregate, and that 
the proportion of sailing tonnage built to that of steam tonnage is always 
decreasing, so that the older sailers are gradually being broken up and 
condemned as well as lost in other ways, and still enter under those heads 
into the lost list Here, again, we are tempted to enter into speculative 
statistics ; but Lloyd's firmly, and doubtless rightly, refrain from publishing 
anything but actual facts; and to these we return 
The total steamer losses in 1907, “as reported to July 1, 1908,” were 2} 
boats, of 263,613 net and 408.328 gross tons rhis includes losses under the 
usual heads, viz., abandoned at sea (6); broken up, condemned, ete. (1): 
burnt (17); collision (40); foundered (35); lost, etc. (could not be other 
wise classified) (3); missing (19); wrecked, stranding rocks, etc. (1<2) 
Of these 273 boats 9o were British, 19 belonged to British Colonies, 7 to 
the United States, 2 to Austria-Hungary, 6 to Denmark, 1 to the Nether 
lands, 14 to France, 27 to Germany, 4 to Italy, 27 to Japan, 20 to Norway 
7 to Russia, 13 to Spain, 7 to Sweden, 15 to other European countries and 
10 to Central South America. But what is perhaps the most interesting 
comparison is that of the percentage of losses to the number of steamers 
and tonnage owned by each country. Here the U. K. figures well, and 
better than it has latterly done. Its percentage on number of 1.09, and on 
tonnage 0.95. Three countries only, Austria, the Netherlands and Italy, 
have better averages; theirs are as follows, giving first the percentage on 
number and then that on tonnage: Austria-Hungary, 0.64 and oor; 
Netherlands, 0.22 and 0.08; Italy, t.or and 0.59. Russia and Sweden and 
Denmark have averages, on the whole, about the same as ours; the U.S. A 
has less on number, but much more on tonnage; and it must be also ob- 
served that where countries have only a small merchant navy, the item of 
chance (we must so call it) enters largely. For instance, Austria happens 
to have lost only two boats in all, the Netherlands only one, Italy four and 
Russia seven of small tonnage. Their figures, therefore, can hardly be 
taken as real percentages, and certainly not as averages. Of the great ship- 
owning nations the percentages besides those given or indicated are: 
France, 1.73 and 1.26; Germany, 1.58 and 1.25: Japan, 3.38 and 3.15; Nor- 
way, 1.69 and 2.18; Spain, 2.78 and 3.40. Of these, it will be seen, we are 
much ahead in what — rns safety. Our own colonies have the figures of 
1.56 and 1.58. Italy and Austria-Hungary, both with merchant navies of 
over 400,000 tons, may claim the maximum of safety Steamers on the 
Great Lakes of America are not included. Turning to sailers, we find 367 
losses; or nearly 100 more in number than steamers. Here we find very 
remarkable figures England lost 41 vessels: British Colonies, 29; the 
U. S. A., 94; France, 22; Italy, 20: Norway, 84; Russia, 20; Sweden, 25; 
other countries a few each. Again taking percentages first of the number 
of vessels, and then of the tonnage owned by respective countries, we find 
Germany, Italy and Austria-Hungary at the top, with 1.31 and 1.70, 2.82 and 
3.01 and nothing, respectively, but here Austria should not count, as she had 
no losses out of only 14 sailers owned, while Italy owned 710. The U. K 
has the figures of 3.35 and 3.09; her colonies rather more; the U. S$. of 
America 4.86 and 4.83 (on the largest sailing fleet of any). France, Den- 
mark, Russia, Spain and Sweden, approximate to our own figures; but 
Norway, with the heavy number of 980 vessels, and the third largest sail 
tonnage of any country, has the startling, and indeed tremendous percent- 
age of 8.57 on number, and 8.16 on tonnage—nearly double that of America, 
the runner-up in losses, and more than double that of our and other great 
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naritime countries Ue! nh “9 th est 18 ire { 1 ; 5 
vessels out of 381 own apal ; not figure in the sailing v Is table 
We need not go into | rt I rt t Ving the stean 1 sail losses 
combined ; but, pet ) m rest l the numb r ol losses, 1s their 
cause Here we Cal { rt rten, Of é etter than quote, the re 
cal nended to the publicat f the tables by Lloyd’s Register itself: 
marks appenuce : 
“The summary . t nteresting data as to the relative trequen t 
the different kinds of casualty, etc., vhich conclude the existence of ves 
sels. Strandings and kindred « 11 re comprised under the 
tern ‘wrecked, are much the 1 t prolific cau of disaster To such 
casualties are attributal 42.7 pr it of the losses of steamers and 35.7 
per cent of th uiling l Phe xt st « n termi 
tion of vess s Vy COT mi breaking , « 6 per cet 
f the steamers 1 34 r cent of t ng vessels ! d from t 
merchant fleets of Id being ted for in tl nt Or t 
remaining caus llisio1 s 1 st gene l f eal (11.2 
per cent); wi | I iling . f aband SC con 
next in order of tre (8.4 per cent) 
“The percentages ist given are base yn the present retur one, but 
the order of frequet f the several cl s of casualty appars to be nor 
mal. Cases of abandoned, foundered and missing vessels are no doubt 
frequently mor | similar in t ircumstances of los If se h 
taken collecti ] t] Cc mprehend 16.9 per cent o! the steamers ind 20.1 
per cent of the g \ Is ret d from the mercantile marine during 
1907.” 
There 1s another tl c r ed t ect y, tl 
t V l gaged Thus Nor 
~ rid les \ le cans } 
l n special st v in 
ffect th vf nparison betw the 
< S it it Ny d » tac ¢ 
t ve t | Jay nd Nor f e, mig 
be expected to iV their percentages t S i team s incr ced 
because they are buvers of second-hand, and therefore I seaworthy vessel 
than those running under our own flag, which latter are always being 
increased by new aL mproved b ts, vhile tl .) de r ones are wet ded out ' 
by si is well iwain t well be tabulated.—S : 





ping World 


THe Reason We D By W is Hutchinson, A. M., M. D.—One 
of the oldest and 1 t painfully familiar facts of hun n history is that we 
drown whenever fail into the water and sink. And the explanation of 
this distressing result is equally ancient and familiar; we d vecause out 
lungs fill up with water. So obvious and self-evident was this explanation 
that, like so mar ther universally accepted and self 
never, until lately, put to an accurate, scientific test. The not unusual result 
of tl t vy 


wrong 


¢ 


) g xd +] ‘i ’ nt , " ; " n itare 
test \ i ( xpiana ) S ain S entirely 





A few years ag nti commission wa ppointed by the English 
government, headed by Prof r Schaefer, of Edinburgh, for the purpose 
of determining the best method of resuscitating th varently drowned 
The first thing that confronted this bod is the fa vere entirely 
ignorant as to exactly w death by drowning wa used The commis 
sion proceeded to determine this f 

A thorough and elaborate series f experiments on animals were carried 
out, with some distinctly interesting and valuable results First of all, it 
was found that death | drowning is not due to the filling of the air pas 


Sages with water, many ot th nimals experimented on were found, 


upon examination immediately after death, to have drawn into their lungs 
water in amounts ranging from four to eight ounces only (from one-third 
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ofa cupful to a cupful. In some instances, death occurred when only twe 
sunces of water had been drawn into the lungs ‘ 

Two ( hte f Causes of Death The chief cause of death appeared first to 
be a curious inhibiting or paralyzing effect upon the heart. This was quite 
apart from the direct effect upon respiration, so much so that it could 
actually be prevented by administering a drug (atropin), which stimulated 
the heart, and pre vented the transmission of this curious reflex paralyzing 
effect. As Professor Schaefer dryly remarked: 

“If you are quite sure you are going to be drowned, it is a good thing to 
take a dose of atropin in advance.” 

The second chief cause of death appeared to be a profuse pouring out of 
mucus, which occurred from the throat, windpipe and lining of the bron- 
chial tubes. This, by the violent efforts at inspiration, rapidly becomes 
churned into a froth, plugs up the smaller air-tubes and air-cells, and 
renders it almost impossible to get air into the deeper parts of the lungs 
[his accounts for those puzzling cases in which individuals were got out of 
the water in a very few seconds after breathing had ceased and yet ulti- 
mately died, in spite of everything that could be done to resuscitate 
them. They were literally choked by their own secretions, drowned in 
their own mucus. Even the small amounts of water taken into the lungs 
were found to either be coughed out again directly, as soon as the passages 
were cleared, or to be promptly absorbed into the blood vessels 

This gives us the important practical knowledge that there ts no need to 
waste any time in standing the victim on his head, or rolling him over a 
barrel, or shaking him, head downward, in order to “ get the water out of 
his lungs.” Such procedures are a sheer waste of invaluable time 

Next, experiments were made as to effective methods of performing 
artificial breathing, and its was soon found that these were of such a char- 
acter that they could be carried out upon a living human subject. Volunteers 
were found who would put themselves in the hands of the experimenters, 
draw three or four full breaths, then completely relax and make no effort 
at breathing while the experiment was carried on. <A tube connecting with 
a spirometer was placed in the mouth, and ther the various standard 
methods of producing artificial respiration were tried upon them, and the 
actual amount of air which could be forced in and out of the lungs carefully 
measured for the first time in the world’s history 

It was found that out of the three generally accepted methods of arti- 
ficial respiration, the so-called Marshall Hall, the Sylvester and the How- 
ard, the first two were utterly inadequate, and the third dangerous. By no 
possible vigor and skill at manipulation could the volunteer subject have 
enough breath pumped in and out of his lungs by either the Marshall Hall 
(which consists of rolling the body from the side over on to the stomach 
and back again in rapid succession) or the Sylvester (the well-known pull- 
ing the arms up over the head and then pressing down firmly again on the 


chest) to keep him in any degree comfortabl The Howard method, which 
consists of compressing the sides of the chest with both hands at regular 
intervals, allowing it time to expand, while it would effect a nearly suff- 
cient interchange of air, was found to he fraught with some danger to both 


the ribs and the liver, on account of the force necessary to be used, while 
from the fact that the patient lies upon his back the tongue is almost certain 
to fall back and produce suffocation: or such fluid, water, and mucus as 
may be present in the throat will accumulate there and prevent the en- 
trance of air 

After many trials a method was hit upon which avoids all the dangers 
of the old methods and is so strikingly effective that p rfectly healthy 
individuals submitting themselves to it can be kept comfortable for not 
merely minutes, but hours at a time, without having to make the slightest 
voluntary effort of their own at breathing. Indeed, Professor Zunst, who 
eagerly submitted himself as a subject for demonstration at the last Con- 
gress of German Physiologists, denounced, with mock solemnity, the use 
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of the method as subvy 
for the individual wl 
The method, fortunatel 3 simplicity itself. and very easily carried out 

A Complete Chan; n Rescue Methods.—The individual whom it is 


<° 
- 
IQ 


jJesired to resuscitate 1s promptly, and without a moment's delay m either 
. ° } }. ; . ww? ; vy baw ; - ; ; I, j 
loosenmg clothing, a) varmu r snarky the water ou the lun 

I . ‘ » #l 7 tho — lara Lae t } ; 
turned upon Nts sfomach u } lé re or otine? vel piace, the face emg 
turned to one side so that the nose and mouth a ear of the ground 
nt he rat ” sth hs ti, ode f ’ tride ft tho hatie Pe 
Then the opera els, « y the if astride the patient's 
hips, facing toward s head, places t utspread hands upon the small of 
the back, just , ind pitches his body and shoulders 





forward so as to bring the whole weight heavily upon the dy of the 
victim. This downward pressure should take about three seconds. He 
then swings upward, lifting his hands off suddenly and quickly The elas 
ticity of the ribs and of th mtents of the abdomen cause 
expand. Jn three seconds more the process is repeated, and s 
definitely making [te twelve these movements Per minut rhe position 
allows the tonguc 1 - owl 
present in the lungs to readily escape through the mouth Ry simply swing 
ing backward and f rw rd, throwing the we ght of his bod upon the watst 
line of the victim, ar operator of modern intelligence and most moderate 
strength, even a delicate woman or child, can gain a suffic 
air, owing in and out through the lungs of the patient, to supply him with 
as much air as would be taken if he were able to breathe voluntarily 
Promptness in beginning the pumping operation is imperatiy 
Schaefer’s experiments proved that conclusively 

This method, which has onlv recently been thoroughly worked out. has 
been adopted by the R 1 Humane Society of England, the Roval Life 
Saving Society and the Coastguard Service. —Collter’s Weekly 





A SUBMARINE SIGNALLING EXPERIMENT \n interesting and successful 
trial of submarine signalling the French A a 

beron last month, the operations being conducted on board the 
Léon Gambetta, under the supervision of a mmittee presided over by 
Admiral Jaureg trial, d « su 
Signal Company’s tem, consisted in noting at what distance and how 
correctly the position of the signal-bell could be located with no aid beyond 


that afforded by the receiving instrument. A torpedo-boat, with the signal 


f 


bell, having been sent out t in anchorage about three miles from the 
shore, the Léon Gambetta steamed out to het Mr. J. B. Millett, vice 
president of the mpany. with his engineer and the members of the c 


mittee, were locked in the chart-room. where the receiving instrument was 
fixed; but they were without chart or c ympass, and all the windows were 
obscured Admiral Jaureguiberry remained in a room adjoining. while 





the captain f tl hip t *k up his position on the br ige, which was in 
communica n t the hart-t mm bv means of a peaking-tulbs The 
‘ . " . . . “oe =a. hte ae - 
Léon Gaml fifa was t n taken nine miles from the te rp do-boat. when she 
stopped, and the supposed position of the bell, as located according to the 
tones coming throug +] receive! A nated h those in the chart-ro 


rhe ship steamed a further distance of about three miles, and the supposed 
position of the bell was again re rded The Léon Gambetta was then 
maneuvered in various directions. the nt with respect to the position of 
the bell being noted from time ‘ time by tho in tl hart-ranm 
Finally, Mr. Millet ked to give instructions for n it hin 
so that she would head direct for the torpedo-boat. and this he succeeded 
in doing with pr ’ teering her by the sound alone right on t the 








bell within 150 vard In every instar the positions noted by those in the 
accuracy with which the position of the bell could be determined has given 
great satisfaction to tl rench naval authorities United Service Gacett 


\ 


chart room were tound t rrespond with those made on the 
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ival Expenditure 


NAVAL SECRET-SERVICE EXPENDITURI Che Return of N; 
as en years js 


{ 
by the principal Naval Powers of the World during th a 4 
document worth studying, if for no other reason than that it affords ~ 
object lesson of the enterprise of other nations in spending money freely 


‘ a i 
st course 


in order to ferret out one another's naval secrets Phis, 
of secret-service expenditure. but the 


1s 


classed under the headin particulars 


given in this respect refer to Russia and Japan, who appear to be the only 
two nations who have no desire to keep from other powers the knowledge 
of the amount of money they expend every year for secret 

Japan appears to have been the most lavish in this ré 
£5000 in 1906 


oO 
a 
' 


service aims 
spect, having expended 
7, £8000 during 1907-8 and a similar sum during the present 
year, 1908-9. Russia, though equally as candid as Japan in publishing her 
secret expenditure, has only made a start this year by voting £9562 for 


secret-service purposes. No particulars are given of Germany, thougt 


may be quite sure, in view of her sl ipbuilding tivity, that she 1 ete 
na} i , 1eW hiy ling ivity, that she must have 
spent large sums for this particular service lhe me thing may be justly 
said of Great Britain, though “ secret-service mor ” is a phrase that is 
taboo in British service circles, and is popular] ipposed to be as dead as 
the dodo No doubt, however, the Naval Intelligence Department c yuld 
throw some light on this somewhat abstruse subject.—United Service 


Che temporary installation of a system of wireless telegraphy on the roof 
of the new Admiralty buildings in Spring Gardens, is being replaced 
permanent form on the three great towers overlooking Horse Guards 
Parade It is interesting to relate that during the great Napoleonic war 
there was fixed on the top of the old Admiralty buildings in Whitehall a 
semaphore or telegraph, by means of which, on a fine day, messages could 
be sent in an hour to Portsmouth and one or two other stations. The 
semaphore was first adopted by the British government in 1795, and re- 
mained in use until the middle of the nineteenth century Some of the 


older generation of Londoners will remember the loftv building known as 
“ Watson’s telegraph to the Downs,” which was established in 1842 in the 


neighborhood of Tooley street, for the purpose of connecting London and 
Deal with the semaphore telegraph. This station, together with St. Olave’s 
Church, was entirely destroyed by the disastrous fire in 1843, when Super- 
intendent Brade lost his life —United Service Gaczett 

One of the most interesting operations ever witnessed in Liverpool docks 
was completed when the steamer Transporter received into her hold the 
second of two submarines built by Vickers, Sons & Maxim, at Barrow, 


which are to be conveyed to the East for the Japanese government. The 
port bulwarks of the vessel, together with the whole of her hatches, were 
removed as she lay in the Queen’s graving dock, and in her hold two 
berths with chocks were prepared for the reception of the submarines 
Special manholes in her bottom were thrown own, nd as the water was 
pumped into the dock the craft became submerged until only her bridge 
and funnel remained visibl [he submarines were then brought into the 
dock separately, and as the water was pumped out again, divers who were 
below aided in guiding the submarines into their berths, where they were 
securely fixed for their long voyage The ship will proceed to Barrow t 
be finally fitted out for her trip lnited Serv Cacetté 


The Submarine Signal Company have n hand the equipment for an 
electrical submarine bell for installation at Tarrifa his will be the first 
electric bell to be fitted on this side of the Atlanti It will be worked by a 
dynamo in the lighthouse at Tarrifa, with a cable extending a quarter ot 4 
mile off the shore into 20 fathoms of water, the action of the hammer 
being controlled by powerful electric magnets inside the bell casing 
Similar electric bells which have been fitted on the Canadian coast have 
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given entire satisfaction lhe code of signals for the bell at Tarrifa is 
awaiting the approval of the Spanish Minister of Marine. —United Servi 
Gazette. 


Some important expe riments have been carried out near Portsmouth, 
England, with Col nel Cody’s man-lifting kite S. Three kites were tested. 
and in the lower was a wicker basket for the observe r, who, by means of 
a telephone, could communicate with a warship below, to which the kite 
was held captive. Three destroyers assisted in the experiments which 
took place in the Solent with very satisfactory results.— United Service 
Gazette. 


The new White Star liner Olympic, of wane h the keel-blocks have already 
been laid by Messrs. Harland & Wolff, is to have a displacement of 60,000 
tons. The second of the new mamm vy ‘line rs is to be paown as the 
Titanic, and on these two vessels £3,500,000 is to be spent.—Page’s Weekly 
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BOOK NOTICES 


“ Nautical Charts,” by G. R. Putnam, M.S., member of the American 
Society of Civil Engineers, director of Coast Surveys, Philippine Islands, 
1900 to 1906. Contents—List of Books or Papers bearing on Nautical 
Charts and related Subjects. Charts and Maps. Collection of Information 
for Charts. Preparation of Information for Charts. Publication of Charts 
Correction of Charts. Reading and Using Charts. Use of Charts in Nayi- 
gation. Publications Supplementing Nautical Charts. Index. &vo, yiij+ 
162 pages, 49 figures. Cloth, $2.00 (8/6 net). New York: John Wiley & 
Sons. London: Chapman & Hall, Limited, 1908 

Although nautical charts are mentioned or discussed in many publica- 
tions, there has not been one hitherto which covered the general subject of 
their origin, construction, and us¢ In the countries of the world more 
than a million copies of such charts are now issued annually. A consid- 
erable portion of the human race is interested directly or indirectly, whether 
as mariners or passengers or shippers, in navigation upon the sea. Aside 
from supplying a handbook for those who have a general interest in the 
subject, a discussion of charts may lead to further consideration of the 
principles governing their construction 

The book has intentionally been made as non-technical as seemed feasible 
in treating a somewhat technical subject 

A brief historical sketch is given of the development of map and chart 
making. The present governmental activities in this work are outlined, and 
the purposes and principles of charts are described 

The next chapter deals with the collection of the information on which 
charts are based, with brief explanations of the surveying operations re 
quired. This is followed by a description of the preparation of charts in 
the office, and of the methods of publication and correction. 

The two following chapters are on the reading of charts and their use 
in navigation, and the final chapter tells of the various publications supple- 
mentary to charts 


“ Ex-Meridian Altitude, Azimuth and Star-Finding Tables,” with Dia- 
grams for Finding the Latitude and Facilitating Plotting Lines of Position 
and Giving New and Practical Methods for Identifying Stars in Cloudy 
Weather, Latitudes 0°-65° ; Declinations 0°-71° North and South, by Lieut- 
Commander Armistead Rust, U. S. N. 8vo, li-+- 393 pages, 13 figures, in- 
cluding 6 folding plates. Cloth, $5.00 (21/- net). New York: John 
Wiley & Sons. London: Chapman & Hall, Limited, 1908 

These tables are so arranged that the “ Reduction to the Meridian” may 
be found with sufficient accuracy for practical navigation, at one opening 
of the book, while means are provided for readily obtaining the azimuth 
and correcting the “ Reduction” for variations in all of the elements when 
extreme accuracy is required. 

The “ Reduction to the Meridian” may be used for finding the “com 
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little surprise that the military use of the dirigible balloon and aeroplane 
is not considered to any extent, for though the means of locomotion may 
not as yet be perfected, their purposes should be well known and defined 
and methods of conveying information through wireless telegraphy or by 
line telegraph from the captive balloon should have passed the exper. 
imental stages. 

The use of kites to support cameras for taking photographs might also 
well have been referred to as a means of obtaining information. Cameras 
supported by kites at altitudes of 800 to 1200 feet may obtain photographs 
of hidden fortifications and reveal the presence of an enemy when all other 
means fail. Photographs as long as three feet have been obtained at dis- 
tances of ten to twelve miles which readily show objects hidden from land. 

But despite these minor omissions, Lieut.-Colonel Scriven’s work will 
be found both interesting and valuable 

Published by the “ Journal of the Military Service Institution of the 
United States,” Governor’s Island, N. Y 


” 


Lieut.-Commander Beach’s second story, “An Annapolis Youngster, 


in our opinion, is the best story yet written of midshipman life. There is 
not a dull page in it, and it is true to the facts. It abounds with profes- 
sional knowledge most cleverly used. It is very difficult to amalgamate 


incident and machinery, rigid routine and the spirit of fun and adventure. 
A Kipling is required to do this with the touch of genius, but Mr. Beach 
has done it remarkably well. Most stories of midshipman life are trifling, 
but this story has a serious and high purpose. It deals with work, not 
bunting; it is a tribute to routine, not round dances. Its ideal of character 
is fine, and it lives up to it. The story begins with the summer practice 
cruise. One thrilling adventure, or misadventure, stirs up tremendous 
excitement. Robert Drake, the hero, gets shut up with Chief Water Ten- 
der Patrick Flannigan in coal bunker C24 for 35 hours. How they es- 
caped is a new chapter in rescues. Robert's method of making their 
whereabouts known is as novel as it is exciting. It shows inside knowl- 
edge of electricity. Whoever would have thought that by the simple aid 
of a jack-knife a thermostat could be put to a wholly original use in 
signaling? Yet by a new use of the thermostat Robert calls up the com- 
manding officer and sets the whole ship's company on the run for his 
deliverance. Flannigan is a superb Irishman. His brogue is good, and 
Mr. Beach has a real knack in spelling it. The story could not have done 
without Flannigan. In the coal bunker Robert’s person was in danger of 
ultimate carbonization; but his worst moments there were as nothing com- 
pared with other kinds of danger that beset his reputation. His honesty 
and fearlessness in the performance of duty made mortal enemies of two 
of his classmates, Williams and Ramsay [he grudges and enmities of 
these young miscreants soon ripened into maliciousness The practice 
cruise and the September leave over, they conspired with a second class- 
man named Foster to plunge Robert into the worst troubles possible in 
midshipman life. Foster had no grounds for his malice; but was a man 
whose piques turned to hatreds. Difficulties thickened for Robert. He 
was a member of the Academy eleven. Williams, his opposite on the 
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second team was guilty 
5S wish o hil 


him, and gets paid wW 
and stretched hit 


explanation, the capt t teal led Drake off the ld | 

* ft 4 ] ] 1e th o S ther 
graced him in the €) e whole Ac One thing follow 
until Robert is so unpopular that his class puts him tn covent He bears 


his various trials with great fortitude and principl Meanwhile friends 
are at work for im Little by little th ] 


It is a dark one, but no darker than the occasion il reality The 


ind 


spiral rs 


hero bides his time, does not moan nor groan, gets t the top in his studies, 
surprises his classmat by his ability, wins the highest respect of the 
officers in discipline, 1 ted with admiration by the commandant of 
shipmen, who let k out his ow ilvat in nally to 


the standing 


Ramsay and I er flung over t hattlements of the N 1 A , 
heaven, that l ) resig ve feel inclined to apostrop Pesattnn t 
There is a young lady in the story, the commandant’s daughter. Robert 
bashfully din lk d lh | r interest in « r 
we feel sure taint hone I t will r é 
other stor \\ varml nmend Mr. Beach’s story to old and young 


“From Keel t rucl By Captain Paascl De la Quille a la Pomme 


du Mat. Dictionnaire de Marine Anglais-Francais-Allemand-Espagnol- 
Italien. Fourth edition, revised and completed In English 
by Captain Pierre Challamel; in German, by Captain F. I Matthiesen, 
Director of the N 1 School at Hamburg, and by Captain August Budde, 
Professor in the School of Navigation at Hamburg; Spanish translation by 
Admiral P. Mont f the Royal Spanish Navy, formerly Commander-in- 


Chief of the S« lron of the Philippi Islands: Italian translation by 


Giuseppe Romairone, Official Translator of the Civil Tril unal of Genoa. 
Published by Augustin Challamel, Rue Jacob, 17-Librairie Maritime et 
Coloniale. 1908 

The first edition of this work, entitled “ From Keel to Truck, Dictionary 


of Naval Ter: n English, French, and German,’ app red in TSS; Lhe 


author, H. Paasch, well qualified for his task, as he had had “ 35 years 
of continuous practice ncluding n subs thy the 
superintendencs t the nstruction and repairs { ‘ ] S 
sels, as surveyor 1 h an eminent institution as ‘Lloyd's Regist 


aided by an ac tat vith several languages.” On the appearance of 


the author, “ Alt ' recogni he value of your book, I sincerely hope 
that you have not n put to any ex] e by its publication, b ise you 
would lose your moncy [his prediction did not come to pass edi 
tion was quickly bought up in England, Europe, America, Africa, China, 
Japan, and the Indi 

At about tl tin the third edition was issued, Admiral Mont in- 
formed the author that, in case it was desired to add Spanish, he would 


give the work of translation his whole attention, and would do it with the 


— 








Qa 


a. 





2 a ee 


7 
ri 
7. 
: 
Fi 


ce ata 


1360 300K NOTICES. 


utmost care. At about the same time, M. Giuseppe Romairone, Official 
Translator of the Civil Tribunal, and of the Chamber of Commerce of 
Genoa, wrote to the author: “I have never in my life seen such an aston. 
ishing and complete collection of nautical terms; and I would be much 
obliged to you if you would permit me (with the assistance of several 
specialists) to translate your work into Italian.” He added that, in mak. 
ing this request, he was not prompted by the hope of making money; ang 
that his only aim was to put the precious contents of the work at the dis. 
position of his countrymen, in their own language. These offers were 
accepted, and the results embodied in the 4th edition. 

Captain Paasch died suddenly, while engaged in correcting and perfect. 
ing his work. He had accumulated many notes necessary to bring the 
book up to date in a 4th edition. Captain Pierre Challamel undertook the 
task of putting these notes in order, and completing them, and also of 
revising the book in English and French. 

[he present edition is a monumental work; as the table of contents 


shows: 
ENGLISH TABLE OF CONTENTS. 


Ship; Vessel (different types, how propelled, different rigs).......... 1 


Wooden ship eo eO6 66 86 66 OS 60 66 0600 6608 6 t HOR 0460 eae eeeee I4 
I ND Se soo 6 dk dic code ednnennetcse rs 05 068800 90520 0Keeeee 
IR so didu-a ed 6nd dw ad dae Ke seen neuen ; tases bas een 138 
Electric lighting wb deeetaekd debnes eeketew uate was ser . 28 
Materials. Engine-room-stores; Engine-tool, and sundries............ 29 
INE GUNONNNOINE 6 os. cece ce sanwsunndween nd op ae dunner eatin 307 


Equipment. Anchors, Rudders, Masts, Spars, Standing Rigging, Run- 
ning Rigging, Sails, Ropes, Cordage, Tackles, Knots, Blocks, etc.. 331 

NNR GiGce Sip tars Neh saeNeRdave dH RRR ERAGE RES sac se dre 

Miscellaneous. Miscellaneous terms, with their definitions, appertain- 
ing either to a vessel, or to maritime matters in customary use.... 548 

Equivalents in English and metrical measures of length. Tables giving 
in lbs. and kilogrammes the weight of Plates; Iron Bars, Rivets, 
IS TI ik an Win 6 de Se dace cent send suns cose 605s eed ee 

Plates and Explanations. 

English Index. 

French . 

German 

Spanish 

Italian “ 

It must be remembered that the merchant ship is dealt with, and not the 
man-of-war. There are very few electrical terms; and practically no terms 
that are peculiar to the man-of-war, such as ordnance terms, those relat- 
ing to strategy, tactics, etc. Within its limits, however, the book is won- 
derfully complete. H. F. Bryan, Lieut.-Comdr., U. S.N. 


The S. Obermayer Company, of Cincinnati, Ohio, have just issued a 
fourth edition of their General Catalog No. 40. This catalog contains a 
number of additions and corrections, and in its 369 pages there is a world 
of valuable information for the foundryman. A copy may be procured 
by application to the company. 
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1879 
Naval Education. Prize Essay, 1879. By Lieut.-Com. A. D. Brown, 
U.S. N. 
Nava, Epucation. First Honorable Mention. By Lieut.-Com. C. F. 


Goodrich, U.S. N. 
Navat Epucation. Second Honorable Mention. By Commander A. T. 


Mahan, U.S. N. 
1880. 


“The Naval Policy of the United States.” Prize Essay, 1880. By Lieu- 
tenant Charles Belknap, U.S. N. 


1881. 


The Type of (I) Armored Vessel, (II) Cruiser best suited to the Present 
Needs of the United States. Prize Essay, 1881. By Lieutenant E. W. 
Very, U.S.N 

Seconp Prize Essay, 1881. By Lieutenant Seaton Schroeder, U.S. N. 


1882. 


Our Merchant Marine: The Causes of its Decline and the Means to be 
taken for its Revival. “Nil clarius aquis.” Prize Essay, 1882. By 
Lieutenant J. D. J. Kelley, U.S. N. 

“MAIS IL FAUT CULTIVER NOTRE JARDIN.” Honorable Mention. By Master 
C. G. Calkins, U.S. N. 

“Spero MELIORA.” Honorable Mention. By Lieut.-Com. F. F. Chadwick, 
U.S.N 

“CAUSA LATET: VIS EST NOTISSIMA.’ 
R. Wainwright, U.S. N. 


, 


Honorable Mention. By Lieutenant 


1883. 

How may the Sphere of Usefulness of Naval Officers be extended in Time 
of Peace with Advantage to the Country and the Naval Service? 
“Pour encourager les Autres.” Prize Essay, 1883. By Lieutenant 
Carlos G. Calkins, U.S. N. 

“SEMPER PARATUS.” First Honorable Mention. By Commander N. H. 
Farquhar, U.S. N. 

“CUILIBET IN ARTE SUA CREDENDUM EST.” Second Honorable Mention. 
By Captain A. P. Cooke, U.S. N. 


1884. 
The Reconstruction and Increase of the Navy. Prize Essay, 1884. By 
Ensign W. I. Chambers, U. S. N. 


188s. 
Inducements for Retaining Trained Seamen in the Navy, and Best System 
of Rewards for Long and Faithful Service. Prize Essay, 1885. By 
Commander N. H. Farquhar, U.S. N. 
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1886. 


What Changes in Organization and Drill are Necessary to Sail and Fight 
Effectively Our Warships of Latest Type? “Scire quod nesciac” 
Prize Essay, 1886. By Lieutenant Carlos G. Calkins, U.S. N. 

THE RESULT oF ALL NAVAL ADMINISTRATION AND EFFORTS FINDS ITs Expres- 
SION IN Goop ORGANIZATION AND THOROUGH DRILL on Boarp or Spr. 
ABLE Suips. Honorable Mention. By Ensign W. L. Rodgers, U.S y 


1887. 
The Naval Brigade: its Organization, Equipment and Tactics. “In ho; 
signo vinces.” Prize Essay, 1887. By Lieutenant C. T. Hutchins. 


1888. 
Torpedoes. Prize Essay, 1888. By Lieut.-Com. W. W. Reisinger, U.S.N. 


1891. 


The Enlistment, Training and Organization of Crews for our Ships of War, 
Prize Essay, 1891. By Ensign A. P. Niblack, U.S.N. 

DISPOSITION AND EMPLOYMENT OF THE FLEET: SHIP AND SQUADRON Den 
Honorable Mention, 1891. By Lieutenant R. C. Smith, U.S. N. 


1892. 
Torpedo-boats: their Organization and Conduct. Prize Essay, 182. By 
Wm. Laird Clowes. 


1894. 

The U.S.S. Vesuvius, with Special Reference to her Pneumatic Battery. 
Prize Essay, 1894. By Lieut.-Com. Seaton Schroeder, U.S. N. 
NavaL Rerorm. Honorable Mention, 1894. By Passed Assistant Engineer 

F. M. Bennett, U.S. N. 


1895. 

Tactical Problems in Naval Warfare. Prize Essay, 1895. By Lieut.-Com 
Richard Wainwright, U.S. N. 

A SUMMARY OF THE SITUATION AND OUTLOOK IN Europe. An Introdue- 
tion to the Study of Coming War. Honorable Mention, 1895. By 
Richmond Pearson Hobson, Assistant Naval Constructor, U.S. N. 

SUGGESTIONS FOR INCREASING THE EFFICIENCY OF Our New Suips. Hon- 
orable Mention, 1895. By Naval Constructor Wm. J. Baxter, U.S.N. 

Tue Batre oF tHE YALU. Honorable Mention, 1895. By Ensign Frank 
Marble, U.S. N. 


1896. 


The Tactics of Ships in the Line of Battle. Prize Essay, 1806. By Liew 
tenant A. P. Niblack, U.S. N. 

THE ORGANIZATION, TRAINING AND DISCIPLINE OF THE NAvy PERSONNEL 
AS VIEWED FROM THE Sup. Honorable Mention, 1896. By Lieutenant 
Wm. F. Fullam, U.S. N. 

NAVAL APPRENTICES, INDUCEMENTS, ENLISTING AND TRAINING. The Sea- 
man Branch of the Navy. Honorable Mention, 1896. By Ensign 
Ryland D. Tisdale, U.S. N. 

Tue CoMPposiTION OF THE FLEET. Honorable Mention, 1896. By Lieuten- 
ant John M. Ellicott, U.S. N. 
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A Proposep UnirorM CourSE OF INSTRUCTION FoR THE Navat MILITIA. 
Honorable Mention, 1897. By H. G. Dohrman, Associate Member, 
U.S. N. I. 

Torpepors IN Exercise AND Battie. Honorable Mention, 1897. By Lieu- 
tenant J. M. Ellicott, U.S. N. 


1808. 


Esprit de Corps: A Tract for the Times. Prize Essay, 1808. By Captain 
Caspar Frederick Goodrich, U.S. N. 

Our Navat Power. Honorable Mention, 1898. By Lieut.-Com. Richard 
Wainwright, U.S. N. 

TarceT PRACTICE AND THE TRAINING OF GuN Captains. Honorable Men- 
tion, 1808. By Ensign R. H. Jackson, U.S. N. 


1900. 


Torpedo Craft: Types and Employment. Prize Essay, 1900. By Lieu- 
tenant R. H. Jackson, U.S. N 


THe AUTOMOBILE ToRPEDO AND ITS Uses. Honorable Mention, 1900. By 
Lieutenant L. H. Chandler, U.S. N 


I9QOI 


Naval Administration and Organization. Prize Essay, t901. By Lieuten- 
ant John Hood, U.S.N. 


1903 
Gunnery in Our Navy. The Causes of its Inferiority and Their Remedies. 
Prize Essay, 1903. By Professor Philip R. Alger, U.S. N. 
A Navat Traininc Porticy anp System. Honorable Mention, 1903. By 
Lieutenant James H. Reid, U.S. N. 
SYSTEMATIC TRAINING OF THE ENLISTED PERSONNEL OF THE Navy. Honor- 
able Mention, 1903. By Lieutenant C. L. Hussey, U.S. N. 
Our Torpepo-Boat Fiormta. The Training Needed to Insure its Effi- 
ciency. Honorable Mention, 1903. By Lieutenant EF. L. Beach, U.S. N. 


1904. 

The Fleet and its Personnel. Prize Essay, 1904. By Lieutenant S. P. Ful- 
linwider, U. S. N 

A Pies ror A HicHer Pxysicat, Moral, AND INTELLECTUAL STANDARD 

OF THE PERSONNEL FOR THE Navy. Honorable Mention, 1004. By 

Medical Inspector Howard E. Ames, U.S. N. ; 


1905. 
American Naval Policy. Prize Essay, 1905. By Commander Bradley A. 
Fiske, U.S. N. 
Tue Department oF THE Navy. Honorable Mention, 1905. By Rear- 
Admiral Stephen B. Luce, U.S. N 
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Promotion by Selection. Prize Essay, 1906. By Commander Hawley O. 
Rittenhouse, U.S. N 
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THe ELemMents oF Freer Tactics. First Honorable Mention, 1906 By 
Lieut.-Com. A. P. Niblack, U.S. N 

GLEANINGS FROM THE SEA OF JaPAN. Second Honorable Mention, 1996, 
By Captain Seaton Schroeder, U.S. N. ; 

THe PurcHaAse SysTteM OF THE Navy. Third Honorable Mention, 1906, 
By Pay Inspector J. A. Mudd, U.S.N. ; 


1907. 

Storekeeping at the Navy Yards. Prize Essay, 1907. By Pay Inspector 
John A. Mudd, U.S.N. 

BattLte Renearsats. A few thoughts on our next step in Fleet-Gunnery, 
First Honorable Mention, 1907. By Lieut.-Comdr. Yates Stirling 
U.S. N. 

Tue Navat Proression. Second Honorable Mention, 1907. By Comman- 
der Bradley A. Fiske, U.S.N. 


1908. 

A Few Hints to the Study of Naval Tactics. Prize Essay, 1908. By 
Lieutenant W. S. Pye, U.S.N. 

Tue Money For THE Navy. First Honorable Mention, 1908. By Pay 
Inspector John A. Mudd, U.S. N. 

Tue Nation’s Derense—tTHE OFFeNsive Fieet. How Shall We Prepare 
It for Battle. Second Honorable Mention, 1908. By Lieut.-Com- 
mander Yates Stirling, U.S. N. 
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and Order Be ( k ] nges, additiot S. ind mod -of 
the interleaves 
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George Wood Logan, U.S. N 
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Notes on Experimental Engineering. With Appendix (1908) 


rr 


By Lieut.-Commander Urban T. Holmes, U.S. N. These notes have 
been compiled to include such engineering material, necessary in com 
pleting the Experimental Engineering course at the Naval Academy 

+ -? 


as is not contained in other text books Che apparatus described js 
for the most part, that installed in the new engineering laboratory 
All of the matter contained in the book is of practical value to e, 
officer desiring to improve his knowledge of the experimental work of 
the naval engineer. 

The information about cements is that often wanted by the naval 
officer, but hard to obtain without consulting an extensive engineerin 
library. The chapter on testing oils gives the latest information ade 
subject and tells how not to do it, which in that line of testing on 
board ship is often more important than how to do it. Some of the 
matter contained is entirely new. A graphical method of working out 
1 at can be used on board ship, is 


the horsepower from indicator cards, 
given. Professor Thomas’ steam calorimeter and Professor Parr’s 
coal calorimeter, which are fully described, have not previously ap. 
peared in any text book. A more complete description of Mahler's 
coal calorimeter is here given than is contained in other English text 
books. The chapters on the use of special instruments and the testing 
of materials present the matter in a simple way that is easy to 
understand. P 

An appendix has been added (1908), containing additional matter 
and bringing the book up to date 

&vo, 161 pages, 73 illustrations. Cloth. $1.75, postpaid. 


+ 


Text-Book of Ordnance and Gunnery (Revised Edition, 


1905). 

By Lieut.-Commander W. F. Fullam and Lieutenant T. C. Hart, 
U. S. Navy. This book is a complete and up-to-date work on the 
subject of Ordnance and Gunnery. The latest turret mounts and 
types of guns, etc., adopted by the Navy Department appear in the 
edition. 

Officers preparing for their examination will find this book of espe- 
cial importance. It will also prove of great value to officers of the 
Revenue Cutter Service and Naval Militia. Adopted as a text-book 
at U. S. Naval Academy. 

8vo, 11+ over 500 pages, bound in full cloth. Price $6.50, postpaid. 


Internal Combustion Engines (1907). 


By Commander John K. Barton, U. S. Navy, Head of Department 
of Engineering and Naval Construction, U. S. Naval Academy. 

An elementary treatise on gas, gasolene, and oil engines for the in- 
struction of midshipmen. Well illustrated, clear and concise in style 
A convenient hand-book for officers desiring a good working knowl 
edge of the essential particulars of this class of engines. 

Contents: I. Introductory.—II. Types of Explosion Engines—IIl 
Oil Engines.—V. Engine Tests.—VI. Practical Operation and Manage 
ment of the Explosion Engine-—Appendix 

8vo, 135 pages, 52 illustrations, cloth. Price, $1.50, postpaid. 


The Oscillations of Ships (1902). 


Compiled and edited by the Department of Marine Engineering and 
Naval Construction, United States Naval Academy. 

Chapter I. Unresisted Rolling in Still Water.—Chapter IL Influ- 
ence of Resistance on Rolling in Still Water—Chapter IIL Deep-sea 
Waves.—Chapter IV. The Oscillations of Ships among Waves. 

Bound in flexible cloth. Price 90 cents. 
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Official Drill Books for the U.S. Navy. 


AUTHORIZED BY THE NAVY DEPARTMENT 


The Landing Force and Small-Arms Instructions (Revised, 


1907). 

The = nts this book are as follow al g 
Force, Camping, Military Hygiene, First Aid, Outposts and Patrols, 
chee Marches, Advance and ar G ls, Fort r Street 
Riots, Wall Scal Field Fortifications—Part II. Manual of Guard 
Duty, Guard Mounting Part III. Extended Order Part IV. Drill 
Regulations for Artillery, Artillery in the Field—Part V. Firing 
Regulations { Small-Arms.—Part VI. Infantry Drill Regulations 
(Close Order 

The instructions for the Landing Force have been made as practi- 
cable as possibl Drill Regulations for Infantry are based upon 
the new Army ké lations All the principle s of the latter are 
adopted for \ 
ments have b ncluded that ar necessary ‘icienths to carry out 
the practical work tl may required of a naval landing force: all 
other Infantry formations being omitted 

Changes in the Navy manual of arms, the facings, and other minor 
features, not essential t practical uniformity In cooperation with the 
Army, have been avoided 

The Firing Regulations for Small-Arms conform in all essential 
particulars to the new Army Regulations 

The Physicai Drill without Arms (setting-up exercises), has been 
greatly simplified and improved 

Fully illustrated, full flexible leather binding, with pocket and tuck. 
Price $1.55, postpaid 


i 


but only those formations and militarv move- 





Boat-Book aeeapiae owe 


This manual c ns instructions on all matters pertaining to 
boats, boat exercises, etc., as well as the boat signal code, and is divided 
under the following headings I. Boats in general.—II. Boat-gear 
and equipment.—IIT. Life-boats—IV. Drills an . exercises.—(1) Tac- 
tical exercises; (2) Ordinary service (unequipped boats); a, under 
oars; b, under l; c, steam boats; (3) he 1ed boat ext vediti NS 5 
(4) Abandon s! V. General instructions concerning service in 
ships’ boats —V] t Salute at E “V II. Regulations 
for preventing llisions so far as they apply to boats, and a list of 
buoys used in | S. waters.—VIII. Signals: Navy signals, boat 
signals ; 

The boat-book persedes the Boat Signal Book, 1808. Pages 37 
to 135 of that book are unchanged 

Full flexible leather binding and tuck. Price $1.00 postpaid. 


t 
ne 

f 
—~ 
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Ship and Gun Drills (Revised. 1907). 


This drill book is designed cover, so far as practicable, all drills 
and exercises whicl ire carried +4 xclusively on board oF It is 
divided into seve parts, whicl re brieflv described below \ table 
of contents pr les each part 

Part I (1) Ore nization 2) Practical Naval Gunnery 

Part II. Gun Drills and Notes hereon (1) Safety Orders and 
Precautions. (2) Notes on Drills for Main Battery Guns. (3 
Notes on Sights, Firing Attachments Miss-fires, Primers, Gas C hecks, 
ete. (4) Not n Turrets and Turret Mounts (s) Drills for 
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Main Battery guns. (6) Notes on Drills for S« ndary and Machine 
Guns 

Part III. Emergency Drills. (1) Collision Drill. (2) Provision 
Call and Abandon Ship. (3) Fire Drill. (4) Fire and Rescue Party 
(5) Clear Ship for Action. (6) General Quartet S 

Part IV (1) Smokeless Powder (2) Gun Cotton. (3) Tor. 
pedoes s 

Part V. Notes on Various Ordnance Material { 

Part VI Physical Exercises 

Part VII Music and Bugle Calls 





jy ; , j . |. sl P 
Fully illustrated, full flexible leather binding, with pocket and tuck: 
gold stamping. Price $1.30, postpaid 


Navigation and Compass Deviations (Revised and Enlarged, 
1908). 


By Commander W. C. P. Muir. U. S. Navy, Head of Department of 
Navigation, U. S. Naval Academy. A practical treatise on navigation 
and nautical astronomy, including the theory of compass deviation, 
prepared for use as a text-book at the U. S. Naval Academy. Though 
written primarily for use of midshipmen, the various subjects have 
been so presented that any zealous student possessing but a slight 
knowledge of trigonometry may be able to master the methods given. 

Much attention has been given to a description of the various navi 
gational instruments, their uses and errors; to the principles involved 
in the construction of charts as well as to an account of the work 
usually performed on them; and the subject of pilotage has been con- 
sidered at length Che chapt« rs on compass deviation include not only 
the theory but the various practical methods of compensation, using 
the rectangular method. Enough of theoretical astronomy has been in- 
corporated to enable any one without a previous knowledge of that 
science to pursue the study of the practical part of nautical astronomy. 

The chapter on Time goes largely into detail and is illustrated by 
the solution of many examples, as are all other parts of the book 

In a consideration of “lines of position” considerable space is given 
not only to the theories and practice of Sumner, but to the later 
adaptation of those theories by A. C. Johnson, R. N 

The book includes a chapter on the “New Navigation” or the 
method of Marcq Saint-Hilaire, with a full explanation of the solutions 


4 


~~ 


by computation, by nomography, and by Littlehales’ graphic method; 





: 
iy ilso chapters on the “ Day’s Work,” the “ Tides ind the “ Identifica- 
. tion of Heavenly Bodies ;” and is in every respect an up-to date treatise 
: on Modern Navigation It has been designed to furnish forms for 
{ arrangement of work, and is a handy volume in respect to dimensions N 
} & , ; ; A a 
| It is printed on opaque, thin paper of excellent quality and bulks but 7 
1'4 inches from cover to cover in lusive, lth ugh ce ntaining 765 pages. 
Besides useful tables: extracts from the nautical almanac; and 
; pl ites ¢ f | v dre vt ph il d top graphi signs at d symbols, of varia- 
: tion and of l f position on a mercator chart, there are four 


appendices 


Appendix A is a description of submarine signals; appendix B de 
+) 


scribes the first ce mpensation of a mpass before leaving a navy yard 
and the proce lure in special cases when compensating on one heading; 
appendix C, the use of azimuth tables in finding 7, M, ¢, and a great 
circle course; appendix D, Dr. Pesci’s nomogram and its use to the 


navigator 
In press 
12mo, 765 + xvi pages, illustrated liagrams and many text figures 
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Naval Electricians’ Text-Book (1908). 
This is d and enlarged edition of the Naval Electri : 

on Text- and Hand-Book by Lieut.-Comdr. W. H. G. Bullard, U. S. Navy 


ly head of the Department of Electrical Engineering at the U. S. Naval 
Academy Many new chapters have been added, and most of 
1 original chapters have been rewritten, making a text-book of over gor 
p pages and containing over 400 illustrations explanat f the t 
covering the entit subject of electricity as now applied to hips ; 
war. The principles are illustrated by problems which follow the tex 
to which they refer, and most of the figures are sketches of wiring 
diagrams, illustrating the elementary principles involved, followed by 
description of tl electrical devices and apparatus used on ship-b 1 
The scope of the book is shown by the chapter titles, the subj 
= in each chapter being separately and independently treated 
d, Chapter I. Derivation and Definition f Units.—Chapter IT. Re 


ance.—Chapter III. Primary Batteries Chapter I\ pes of Primary 
Batteries —Chapter \ Secondary Batteries —Chapter VI. Ohn’ 
Law and it pI tion to Simple and Divided (¢ t Chapter 


af VII. Magnet ind Electro Magnetism—Chapter VIII. Electr 


on , : 
Magnetic Ind Chapter IX. Elementary Theory of the Electric 
. Generator.—Chapter X. Generators.—Chapter XI. Efficiencies and 


gh Losses of Generators.—Chapter XII Dynamo Equations.—Chapt 
os XIII Running (,enerators n Par ] hapter XIV Service Gen 
m erators—Chapter XV. Theory of Motors and Motor Control—Chap 
7 ter XVI. Service Motor Chapter XVII. Motor Starting and ¢ 
4 trolling D ( Chapter XVIII. Application of Motors.—Chapte1 
we XIX. Princip! f Alternating Currents.—Chapter XX. Dyn 
pe Electric Ma Chapter XXI Tests and Experiments with 
Dynamo Electric Machines.—Chapter XXII. Motive Power for G 
erators—Chapter XXIII. Switchboards and Distribution Panels 
Chapter XXI\ neandescent Lamps.—Chapter XXV. Arc Lights 
Chapter XX VI. Wires.—Chapter XXVII. Wiring.—Chapter XXVIII 
Wiring applian nd Fixtures —Chapter XXIX. Measuring and 
Testing —Chapter XXX. Measurements.—Chapter XXXI. Faults of 
Generators and Motors.—Chapter XXXII. Tests for and Location of 
Faults—Chapter XXXIII. Telephones.—Chapter XXXIV. Electrical 
Interior Communications.—Chapter XXXV. Care f Electric Plant 
and Accessories.—Chapter XXXVI. Principles of Wireless Telegraphy 
| —Chapter XXXVII. Principles of Wireless Telephony 
This book now in print and will be ready for issue by October 
1908, and may rocured from the U. S. Naval Institut , Ant 
Maryland 


57 9; pa frat § ( th, $6.5 ost 25 


Naval Engines and Machinery (Revised and enlarged, 1906). 


es By Commander John K. Barton, U. S. Navy 

and of Engineering 1 Naval Construction, U. S. Naval Academy 

ria- A text-book for the instruction of Midshipmen and for officers | 

ur paring for xamination, full illustrated with pwards f 260 text 
figures and 35 pl s&8 x 10 inches, bound separately 

de- Contents :—I. Work and Efficiency.—Il. The Action of the St 

ard —III. Descript nd Nomenclature of Naval Engines —I\ 

ng: Slide Valve —V. \ Gear and Reversing Arrangements.—V] 

reat Multiple Expa: Engine VII. Cvlinders. Detail Attachment 

the VIIL. Cross! nnecting Rod, Crank Shaft.—IX. Condenser and 
Its Fittings —X. 1 Indicator—XI. Curves of Crank Effort.—XII 
Drainage, Pu g and Fir n pulsion and Scre\ 

res Propellers —XIV. Auxiliary M neryv.—XV. Steam Turbines —X V1 
Engine Bala: g—XVII. Operation and Manag nt—XVIII. P 


f 
x” 
f 
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Service, Examinations, Adjustments and Repairs.—XIX. The Or. 
ganization of the Engineer Division, Assignment of Men, Station Bills 
Coaling Details, etc. : 
APPENDIX: Regulations for the Care and Preservation of Machinery 
—Spare Parts Carried on Board Ship—Workshop Machinery—Tools 
etc—Steam Tables—Navy Specifications for Stores and Material 
Inspection of Material, Steel and Iron, Copper, Brass and Bronze— 
Comparison of the Different Methods of Working Evaporators—Rx. 
amination Questions in Engineering for Line Officers for Promotion 
8vo, 570 pages, full cloth. Price $6.50. Postage 38 cents. 


Naval Construction (1906). 


By Naval Constructor R. H. M. Robinson, U. S. N. A modem 
text-book in the course of naval architecture for midshipmen of the 
first class, prepared with a view to the special requirements of the 
U. S. Naval Academy and based upon the practice of the service of 
the U. S. Navy 

Contents: I. Historical—II. Definitions——IITI. Calculations—IV, 
Conditions of Equilibrium.—V. Stability at Large Angles of Inclina- 
tion. —VI. Steering and Turning of Ships.—VII. Rolling and Oscilla- 
tions.—VIII. Strength.—IX. Classification, Building, Launching, ete— 
X. Materials, Tests, and Fastenings.—XI. Keels and Framing—XI], 
Decks, Beams, Stanchions, ete —XIII. Outside and Inner Bottom 
Plating —XIV. Watertight Subdivision, Bulkheads, Doors, ete—XY, 
Stems, Sternposts, Rudders, and Shaft Struts—XVI. Ventilation— 
XVII. Corrosion, Fouling, and Painting—XVIII. Coaling—XIX, 
Auxiliary Machinery, Drainage, Flooding, and Pumping —XX. Armor 
and Deck Protection.—XXI. Resistance and Model Tank.—Index. 

8vo, 285 + VII pages, illustrated by 162 figures and 5 platcs. Price 
$4.00, postpaid. 


Mechanical Processes (1906). 


By Commander John K. Barton, U. S. Navy, Head of Department 
of Engineering and Naval Construction, U. S. Naval Academy. 

A practical treatise on workshop appliances and operation for the 
instruction of midshipmen. The operation of an engineering plant 
treated as a whole in a manner as concise as is consistent with clear- 
ness. Its aim is to give as briefly as possible all the information 
needed, avoiding all unnecessary matter. Fully illustrated by 366 text 
figures and plates. 

Contents :—I. Construction Materials and their Production—Iron— 
II. Steel and its Manufacture—Non-Ferrous Metals and Alloys.—IIl. 
Wood-Working Shop—Pattern-Making—IV. Moulding and Casting— 
V. Steel Castings—Brass Founding—VI. The Forge.—VII. The 
Machine-Shop.—VIII. Vise Work and Tools —IX. Machine Tools— 
The Screw-Cutting Power Lathe —X. Lathe Tools and Attachments— 
XI. Other Forms of Lathes and Machine Tools.—XII. Boring and 
Turning Mills and Milling Machines.—XIII. The Boiler-Shop and 
Equipment 

APPENDIX :—Data and Useful Information 

8&vo, 356 pages, full cloth. Price $4.00, postpaid 


The Recruit’s Handy Book, U. S. Navy (Revised, 1908). 


By Lieut.-Commander W. F. Fullam, U. S. Navy. A most usefil 
primer for the Naval Recruit. It shows him what the Navy offers 
him in the way of a career, and it contains instruction in the rudi- 
ments of a seaman’s profession. 

78 pages, flexible buckram cover. Price 25 cents. 
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A Text-Book of Naval Boilers (Revised and enlarged, an 


By Lieut Commander F Ca Sieg, U. S. N: ivy. The boo! 
fusely illustrated by text figures and 17 folding plates 
CoNTENTS I. General Description of a Shell and a Tul 


and Utilization of Heat—IV. Fuels: Solid and Liquid —V. C 


Ship. Bunkers—VI. Natural and Forced Draft.—V II. Ey :poration 
VIII. Corrosion, and Care and Preservation of Boilers —IX. Bo 
Fittings and Appurtenances—X. Steam Pipes and Attachments.— 


XI. Types of Shell il rs—Xil Shell Boilers: Details and 
struction.—X II] ypes of Tubulous Boilers-—X1V. Babcock 
Wilcox Boile: Details and Description and Construction 
Niclausse Boiler: Detai 


ibulou 
Boiler—II. Combustion and Firing.—III. Heating Value of | 
( 


pro- 


S 


uels 


Is and Description and Ce nstruction.—X VI. 
Thornycroft Boiler Details and Description and Construction.— 
XVII. Other Tubulous | 


Tubulous Boilers Used in 


Joilers in Use in the U ‘Ss Na Principal 
1 Foreign Navies: Description a1 a Construc- 


tion —X VIII. Boiler Tests. Methods of Making Tests and Description 


of Instruments Used. Blank Forms for Tests.—Appendix Extract 
from the Navy R« gulations. Steam Tables. Tables Il d III. 
8vo, 358 pages. Bound in full cloth. Price $3.50, p stpaid. 


Notes on International Law (1904). 
By Lieut. C. P. Eaton, U. S. N., member of the New Jersey 


Sar. 


This book consists of questions which have been asked on examination 
of Line Officers of the U. S. Navy, with their answers; others arranged 
so as to bring out the subjects more fully, with answers, inaetha with 
Situations and Solutions propounded and solved at the U. S. Naval 


War Colleg Che form of “ Questions and Answers” is a very 
venient one in many ways 


con- 


8vo, 139 pages, bound in flexible cloth. Price $1.25. Postage 7 cents. 


The Bluejacket’s Manual, U. S. Navy (New Edition, 1908). 


By Lieutenant Ridley McLean, U. S. Navy. An illustrated Naval 
Catechism. It contains valuable information on - subjects of inter- 


est to the Man-of-War’s Man, and is a splendid book for the u 


> of 


Petty Officers who wish to qualify for promotion to Warrant Officers. 


Also for Naval Militiamen who wish to familiarize themselves 
the duties of the Man-of-War’s Man 


with 


Full flexible leather binding, pocket and tuck. Price $1.30, postpaid. 


Notes on Steam Engineering (1901). 
Arranged for the use of Officers of the Old Li f the Navy. 
8vo, 154 pages. Bound in paper, price $0.75. Postage 10 cents 


U.S. Navy Cook Book bag? 


ie ed bv t direc f the Bureau f Navigation at tl Schi 
for Cooks and Bakers, U. S N: ival Training Station, Newport, R 
lelend. “All the methods and recipes given have been tried wit 
cess at the ( ge School 

CONTENTS [The Navy galley—Methods of cooking.—Recip 
Beef dishes.—Special beef dishes —Vea M | 
bacon.—Macaroni.—Soups.—Dough nd M S 
bread.—Cak and puddings 


62 pages, flexil library duck. 25 
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The Naval Artificer’s Hand-Book (1908). 
Compiled and arranged by Chief Carpenter McCall Pate, YU. ¢ 
Navy, instructor in the Artificer School, Navy Yard, Norfolk, Va. * 
\ hand-book of general information, officially authorized and ep. 
dorsed by the Navy Department, appertaining to the care and preser- 
vation of the hull and fittings and the operation of auxiliary machinery 
on ships of the navy; containing rules and tables, descriptions of the 
drainage, sanitary, and ventilating systems, etc., and standard formule 
for mixing all kinds of paints used on iron or steel vessels, 
88 pages, black flexible leather, with pocket and tuck. Price, $100 
postpaid 
The Naval Institute has a full set of its Proceedings bound 
up in half morocco, 56 Volumes. Price $160.00. 


Address all orders to the 


Secretary and Treasurer of the U. S. Naval Institute, 
ANNAPOLIS, MARYLAND. 


THE NAVAL INSTITUTE HAS 
FOR SALE A FULL SET OF ITS 
PROCEEDINGS bound up in half 
morocco, 56 VOLUMES. Price $160 
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William H. Horstmann Company 





Fifth and Cherry Streets PHILADELPHIA 


Military Equipments 


Pp Correctness in every Getail 
RICE LISTS A thorough knowledge of the Regulations 
ON APPLICATION and Requirements of the service 
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PHILADELPHIA, PENNA. 
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> MODERN MACHINE TOOLS 


und 


| 
3 GANTRY JIB 
wo, | TRAVELING DOCK 


5 LATHES DRILLS 
S TOOL DRILL 
GRINDING GRINDING 
If MACHINES MACHINES 
PLANERS BORING MILLS 


STEAM HAMMERS 


SHAFTING IN ALL ITS BRANCHES 


TRANSMISSION OF POWER 
IMPROVED INJECTORS FOR BOILER SERVICE 


! 
FOR THE 
i 


SPECIAL TOOLS FOR NAVY YARDS 
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Alfred Le Vavasseur 


BORDEAUX 


Bordeaux, Bourgognes, Champagnes, Spiritueux 








FOURNISSEUR 
DES MARINES MILITAIRES FRANCAISE ET ETRANGERES 


Price List on Application 


W. D. FORBES (0., Engineers, Hoboken, N.J.,usA 





The steering engine shown above is designed for large ships and has been 
supplied to the United States Navy for Battleships and Cruisers. 

The material used meets the Government requirements, and the workman- 
ship can not be bettered. 

Considerable weight issaved in our designs over other makes We make 
many sizes and styles of Steering Gears, but give below our standard sizes 
kept in stock orin process of manufacture. 

Size..... 4x4x3 5x5x4 6x6x5 [7x7x5 S8x8x6 S8xSx7h 
Write us for prices and information. 
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BERWIND-WHITE 
COAL MINING CO. 























PROPRIETORS, MINERS 
AND SHIPPERS OF THE 


EUREKA BITUMINOUS STEAM COAL 


OCEAN WESTMORELAND GAS COAL 














1 BROADWAY 
NEW YORK 


BETZ BUILDING, BROAD S8T., AND SOUTH PENN SQUARE, PHILADELPHIA 
50 CONGRESS ST., BOSTON, MASS. 
BALTIMORE, MD. 


SHIPPING WHARVES 


PHILADELPHIA, GREENWICH POINT. NEW YORK, EUREKA PIER, HARSIMUS. 
(6th St.), JERSEY CITY, N. J. BALTIMORE, CANTON PIERS. 


FOREIGN AGENTS 


CORY BROTHERS & CO., Ltd. 
3 Fenchurch Avenue, LONDON, E. C., England 
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Rifle Shooting ¥ 


Impossible 


without a 


Rifle Range 


Blue Prints can now be 
had for the details of 


Rifle Range Construction 


Address 


Rifle Smokeless Division 
E. I. du Pont de Nemours Powder Co. 


Wilmington, Del. 
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Marine and Naval 


Engineering 








The Engineering Index published in THE 
ENGINEERING MAGAZINE each month is a 
complete key to the whole current litera- 
ture of Marine and Naval Engineering. 

Everything that is published anywhere 
on Battleships, Cruisers, Destroyers, Subma- 
rines, etc.—Marine Engines and Boilers— 
Shipyards and Shipbuilding—Ocean Steam- 
ers, River and Lake Craft—Launchings— 
Wrecks and Salvage, etc.—is indexed for 
easy finding in this department of THE 
ENGINEERING MAGAZINE. 

And further, we furnish to our readers 
the full text of any article indexed, no 
matter where it was published. 


Write for sample copy and booklet about 
the Index. 








The Engineering Magazine 


140-142 Nassau St., New York 
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General Electric Company 


Electric Heating Devices 


For Marine Service 











The electric wash basin is a com- 
pact device for obtaining hot water 
quickly and conveniently in the 
stateroom. No leaky steam or hot 
water pipes are involved, and the 
complete apparatus folds snugly 
into a small space. 3s 68 


















New York Office PRINCIPAL OFFICE Sales Offices in all 
44 Broad St. SCHENECTADY, N.Y. Large Cities 


THE SAFE WAY! 


Nickel-Steel Forgings 
for Vital Engine Parts. 


NICKEL FOR NICKEL STEEL! 





THE ORFORD COPPER COMPANY, 
NICKEL REFINERS, 
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43 Exchange Place, NEW YORK | 
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FFRRO-VANADIUM 


feAlloy thatmakesAntrfatigue Steel 


Q In order to withstand service conditions, a steel 
must possess something more than good static 


qualities. 


@ The true factor of safety depends not only upon 
the useful strength under static conditions of the 
steel, but also upon its resistance to deterioration 


under vibration and repeated stresses. 


@ The fundamental superiority of two steels may be 
demonstrated by dynamically testing them under fiber 
stresses respectively proportioned to the elastic limits 
of the steels, or better still, by subjecting them to 


dynamic tests beyond their respective elastic limits. 


@ FERRO-V ANADIUM ts the only alloy that in- 
creases the resistance of ferrite (or carbonless iron) 
to molecular disintegration.. As it simultaneously 
statically strengthens the steel, combinations are 
obtainable in suitably compounded Vanadium Steels 


which cannot be approached by any other means. 


SEND FOR PARTICULARS 


AMERICAN VANADIUM COMPANY 


Frick Building Pittsburgh, Penna. 
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RUDDER STOCKS WELDED 


ALSO - 


STERNPOSTS, RUDDER FRAMES, CRANK SHAFTS 
and other Broken Wrought Iron and Steel Sections 


THE THERMIT PROCESS is the only method by which repairs of 

this nature may be made without dismantling the vessel and 
requiring that it stay in dry-dock for many days. Thermit, how 
ever, enables these repairs to be made quickly and easily, without 
necessarily removing the broken part from the ship. Furthermore, 
the Thermit Process enables a REINFORCEMENT to be left around 
the weld, thus strengthening this.point and guarding against futune 
breakage. > 


Write for Illustrated Pamphlet No. 1828 and for our quarterly 


publication ~ Reactions.”’ 


GOLDSCHMIDT THERMIT COMPANY | 


90 West Street, New York 


432-436 FOLSOM ST., SAN FRANCISCO 103 RICHMOND ST., W., TORONTO, 
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Sole Manufacturers in the United State 
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Steering Engine 
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AND IN USE 


| tdgerwood Mig. Co., 96 Liberty St., New York 


| Weston Portable Alternating Current 
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GEORGE P. BLANO, PRE GEORGE P BLAND, JR., SEC. & TREAS 


KEYSTONE STRUCTURAL CO. 
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Structural Work for Buildings and Bridges 


IRON AND STEEL 


Shops: ROYERSFORD, PA. 
PHILADELPHIA OFFICE: Harrison Building, 15th and Market Streets 


| TV (1 FOR PISTON RODS & 
METALLIC PACKINGS yirye srens or . 
MARINE, STATIONARY 
—AND 


LOCOMOTIVE ENGINES 


The United States Metallic Packing Co. 
PHILADELPHIA CHICAGO 














Jerome Saccone & James Speed & Co, 


LIMITED 


Wine and Spmt Merchants 
and Shippers 


MANUFACTURERS AND IMPORTERS OF 


CIGARS, CIGARETTES AND TOBACCOS 


Head Office—Waterport Street, Gibraltar 


London Office—Dominion House, 110 Fenchurch Street 
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COMPANY 
11 Pine Street, New Yerk City 


BUILDERS OF THE 


Holland Submarine Boats 
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HENRY CLAY, (Juctan ALvarez), Calzada Luyané No. 98 & 100. 
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ESPANOLA, (Fveyo & Co.,) Consulado Street No. 91 & 93. 
CORONA, (Atvarez & Lopez), Calzada de la Reina No. 1. 

ROSA DE SANTIAGO, (Rocer & Co.,) Calzada Belascoain No. 2C. 
FLOR DE NAVES, (Cuero Ho.,) Estrella Street No. 19. 

ESTELLA, (Cortina & Gomez), Marques Gonzalez Street No. 10. 
PROMINENTE, (A. Muro), Dragones Street, No. 41. 


ANNUAL OUTPUT: OVER 85 MILLIONS OF CIGARS. 


CIGARETTE FACTORIES: 


LEGITIMIDAD, 
HONRADEZ, (Maroves RaBevt), Paseo Carlos, ILI. 
HIDALGUIA, ) 

CORONA, (Atvarez & Lopez), Amistad No. 146. 

FIN DE SIGLO, Reyes Street No. 3 

AG UILA DE ORO, (Bock & Co.,) 
HENRY CLAY, (Ju. pbc A : . — 
> Princesa No. 1, 3,5 
ESPANOLA, (Fvsyo & Co.,) 

EL COMERCIO, (Miacvet Cvust,) 


ANNUAL OUTPUT: OVER I160 MILLIONS OF CIGARETTES. 


HABANA LONDON 
Direccion General, ec Office, Dashwood House, 
Calle de Cuba num. 37. New Broad Street No. 9. 
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REVOLVERS, AUTOMATIC PISTOLS 
" AND MACHINE GUNS, GATLING GUNS 











CATALOGUE ON APPLICATION 


COLT’S PATENT FIRE ARMS 
MANUFACTURING CO. 








HARTFORD 
CONN., U.S.A. 


RICE & DUVAL 


— TAILORS — 


MODERATE PRICES 
Army and Navy Uniforms and Fashionable Civilian Dress 
231 BROADWAY, NEW YORK 


4. H. STRAHAN OPPOSITE N. Y. POST OFFICE 


F, J. SCHMIDT CO., 





Navy and Army Tailors. 


A COMPLETE LINE OF GOODS FOR CIVILIAN DRESS. 


ANNAPOLIS, MD. 

















THE STRATTON STEAM SEPARATOR 








Insures the engine absolutely dry steam 


A safeguard against priming. 
Avoids strains of water hammer on piping ang 
the wrecking of engines. 


Adopted by U.S. Navy and Light House Depart. 
ment, 


Sore MANUPACTURERs, 


THE GOUBERT MANUFACTURING (C0, 
go West Street, New York. 





ALSO MANUFACTURERS OF THE GOUBERT FEED WATER HEATER 






















The Columbia Steam Trp 


it : ; 
2 TOCUWSE STEAM FWA q iS A WONDER. 
6 ef. » Especially adapted for Marine use 


hv WE ALSO MANUFACTURE 
Reducing Valves, Exhaust Pipe Heads, Steam 
Separators and other Specialties. 


WATSON & McDANIEL CO. 


146 N. 7TH STREET, PHILADELPHIA, PA. 
SEND FOR CATALOGUE. 
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Manufacturers 


A. Sehrader’s Son, Ine. ““s"" Diving Apparatus 


We make Divers’ outfits FURNISHER OF 


DIVING APPARATUS 


TO U. 8. NAVY 


of all kinds, and invite in- 
quiries from Wreckers, Con- 


tractors, Bridge Companies, 





Water Works, or any one and 

who is thinking of using an U 8. ARMY ENGINEERY 
Apparatus. CORPS 

30-32 ROSE STREET - NEW YORK CITY 
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NEW MILITARY BOOKS 
Report of o ponent Compaige. 1898 


By Col. Arthur L. Wagner introduction of Colonel Wagne Ss necessary As an 
author of known reputation on military subjects, and as one of the pioneers in promoting 
professional study in th Army, | name is not only well known in military circies, but 
to the general public as 1.—4 le th, $1.00 
Elements of se 

(Second edition, revise d.) By Captain F. C. Marshall, 15th U. S. Cavairy. Prepared 
for the Depa —— nt of Tactics, United States Military Academy. TIllustrated.—Cioth, $1.25 
— in named Tactics 

y Lieutenant-Genera ge von Alten, and translated with his permission, by Major 
C. 7 Barth, 12th Infa ‘Cloth, $2.00, with 5 maps 


A Summer Night’ s Dream 


In 1890 an unsigned pamphlet appeared in Germany entitled ‘‘ A Summer Night's 


Dream,” a translation appearing in the “ Military Service Institution Journal.”’ It 
attracted great attention throughout the world and is to-day frequently quoted from by 
military writers. It has been claimed by some to be the best article on Tactics written in 
recent years. 

The second article apy | in the ** Infantry Association Journal ’’ as a reprint fromm 
an English pe lical It is study in Minor Tactics, and so forcibly and graphically 
expressed as to impress its lessons on the reader’s mind.—Cloth, $1.00. 

Record Book for Muster and a Roll 
As designed by Captain J D. Taylor, Jr., 18th Infantry. 

The loose leaf system makes it possible to add new leaves in their proper places as 
recruits are received r to change a leaf when a man is promoted or reduced, and have 
each man’s leaf in tl rder it will appear on the rolls. With this book any person who 
can write can make it the ls.—Price, complete, $2.00 extra sheets, $1.00 per hundred 


Send for our catalogue N 1] 
FRANKLIN HUDSON PUBLISHING CO0.. - Kansas City, Mo. 


“LARGEST PUBLISHERS OF MILITARY BOOKS IN AMERICA,” 


Pipe - Threading and 
Cutting Machines 


Of all sizes, 1-4 inch to 18 inch 


> - 


STEAM and # 

GAS FITTERS’ 

HAND TOOLS. 
GANe 


' ALSO PATENT WHEEL 
. . PIPE CUTTERS 


DIE-STOCKS AND VISES. 


SEND FOR CATALOGUE. 


D. SAUNDERS’ SONS, 


No. 66 Atherton St., YONKERS, N. Y. 


























THE ALLEN DENSE AIR ICE MACHINE, 





Contains only air. The only ice machine used on U. S. men-of-war, 
Demanded by the specifications of the Navy Department. 


H. B. ROELKER, 41 Maiden Lane, N. Y. 


Designer and Manufacturer of Screw Propellers. Consulting and Constructing Engineer, 


SATISFACTION! 


The Lunkenheimer Company 
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Cincinnati, Ohio, U.S. A 
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BORDENS 


Eagle Brand Peerless Brand 
Condensed Evaporated 
Milk 








The Best Brands for Use in the " Service" 
or for Household Purposes 








Made by the Originators of Condensed Milk, 
who for 50 YEARS have devoted all their 
Energies to the Production of the HIGHEST 
GRADE SANITARY MILK, in which 
GAIL BORDEN was THE PIONEER— 
a fact worthy of your consideration 





BORDEN’S CONDENSED MILK CO. 


‘“* Leaders of Quality” 
EST. 1857. NEW YORK. 





(29) 














**Ornatus et Bonitas ’’ 





CELEBRATED HATS 


THE DUNLAP SILK UMBRELLA 


178 and 180 FIFTH AVENUE (22d and 23d Streets) 
567 and 569% FIFTH AVENUE (Windsor Arcade) 
ir BROADWAY (Cortlandt Street) 


NEW YORK 


Palmer House, Curcaco, Itt. 914 Chestnut St., PurLapeLpnra, Pa. 
Accredited Agencies in all Prine ipal Cities of the World 


1828. 1903. 








73 YEARS 





Have your Mattresses, Easy Chairs, Lounges, Pillows, 
and Cushions upholstered with BagperR ADAMSON CURLED 
Hair and you have BACK OF you 75 years of experience in 
the Curled Hair business 

Hair Fett made of the best selected Cattle Hair has 
for the past 25 years been the acknowledged standard In- 
sulation for Cold Stores and Refrigerator Cars, and the 
best covering to be had for Hot and Cold Water Pipes. 
Send for Samples, Prices, Testimonials, et 


Baeder Adamson & Co., 





PHILADELPHIA, BOSTON, 
NEW YORK, CHICAGO. 
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the Chase Mactune Co. 
Cleveland, 0. 

















| |ATERNATIO NAL 
| MARINE 


ENGINEERING 


THE ONLI. PURLICATION IN THE WORILD DEVOTED 
EXCIUSIV ELLY ro MARINE ENGINEERING 


Describes and profusely illustrates the latest practice in ship and engine con 
struction in the navy and mercantile marine, and in yachts and motor boat 


ription Price, $2.00 Foreign, $2.50 
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mt tan ta >t . BA ea > LONDON CHRIST er S 
NEW YORK, 17 Barrery PLact Finspuay Squaaz. E. c 


We nave been manufacturing 


“Everything you need in 


your foundry” 
SINCE 1874 


Ask us for Catalog No. 40-U 


The S. OBERMAYER CO. 


CINCINNATI CHICAGO PITTSBURGH 
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emgge—n na GREASE 


IS THE BEST, 
CHEAPEST 


AND 
SAFEST 


LUBRICANT 
FOR 


MARINE 
MACHINERY 


| Can be used in any style 
grease cup on the market, 








Will not gum, freeze, or 

leave a sediment. Is free 

from impurities. Uniform 

in quality. Can be used 

at all seasons of the year. 
Adopted by U. S. 
Government. 

DOES NOT DRIP, SPLASH OR WASTE AWAY 


MADE ONLY BY 


ADAM COOK’S SONS, 


313 WEST STREET, NEW YORK. 





HOOPES & TOWNSEND CO. 


PHILADELPHIA, PA. 


COLD PUNCHED BOILER & SHIP 
NUTS RIVETS 
MACHINE FLAT LINK 
BOLTS CHAIN 
DECK BOLTS WASHERS 
SWIVELS 


LAG SCREWS 





ROLLING MILLS, - - -  HOOPESTON, PA 














Underwood 
Standard Typewriter 


—— +a! 


Popular Because of 


Ease of Manipulation, Total Visibility, 
Perfect Tabulation, Susceptibility to 
Great Speed, Firmness in Construc- 
tion, Neatness in Design, and Conve- 
nience of Type for Cleaning. 

lf the Typewriter you now use lacks in 


any one of these essential points, the 
UNDERWOOD is 


eet UNDERWOOD TYPEWRITER 
YOU pe ag COMPANY 


241 BROADWAY NEW YORK CITY 
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RAPHITE 


FACINGS 

















[crucrates | LPaints] 






| [PENCILS] 
| POLISH] 


THE MANY-SIDED INDUSTRY 


Dixon’s Plumbago Crucibles Dixon’s American Graphite Pencils 
Dixon’s Silica-Graphite Paint Dixon’s Graphite Pipe-Joint Compound 
Dixon’s Pure Flake Graphite Dixon’s Graphite Commutator Brushes 
Dixon’s Graphite Lubricants Dixon’s Foundry Facings, etc. 








LUBRICANTS 





u 


Joseph Dixon, the pioneer in the graphite industry, made 
his start in 1827. The Company now bearing his name 
is the oldest and largest house in the world mining and 
importing graphite, and manufacturing every product in 
which graphite forms an integral or essential part. Our 
facilities are the world’s supply; our knowledge the ac- 
cumulation of 80 years and the records and results of the 
work of four generations of experts. 

Dixon Literature supplies the bulk of authoritative infor- 
mation on graphite, the most unique mineral in the world. 
Write for our valuable publications, mentioning the sub- 
jects or applications which chiefly interest you. 

Copies free to all upon request. 


Joseph Dixon Crucible Co. 
Jersey City, N. J., U. S. A. 
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